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thie grest meisvd Wie wand.” Oocalically” 


"one to another without cement; and in some 
ro they ye become partially separated, wooden toggles 
where #0 little rain falls, the 
cular in fitting the stones that 
s, that besides 
» the interstices were 


covered 
let into a groove of about eight inches 
i, extending equally on each sido of the line of june 


tend need the aacovery of the arch, in the risk 
Bethy tre oad wanting «a tovtealon, 
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‘Almost imponsible to overrat the succeas which hae at- 
jon, for nothing can be more satis 
se musuor in whisk Ae Sotesdom une conse te 
j ‘Of the water for the fourteen. months since its eon~ 
n,m well asthe violence of several severe storms to which 
“that in order, however, to test 
“iat aie green inca omnes hares 
‘was adopted:—Opposite to every fourth counterfort, 
was driven a ile, supporting a 
if the level of Ligh-weter spring 
junted to parts of an inch, 
it being attached to it, s0 
‘motion of the latter might be observed and measured on 
“The result of these observatious was such ms 
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there were doubt before as to the public mind beit 

yin taro exhibition of ats dmufactares, thers 

termined inclination; and the French Exposition in 

‘Hanover-square, very well finishes the year 1549, 
aac yey Fasca etal rhy a great exhibition 
is why a 
‘of less ‘than in ‘and_we will onk a 
Mies ak Shenton Reanim 'Uhe. pail told 
attraction in such an exhibition; 


Jess advanced, it the 
ft forward in euch a way, and receive 


coer 








"the Society of Arta, and those of the Schools 
Panipeh Gp sks devigats 


be ee eed 
beaten 


Hi large-—it is not eaty 
are not 

Tusiration of the yreat Pari E 

ch ‘constitutes in itself a 


pene Gib Ropes of aking 

at \@ hopes of mi 

i fies bauaar an an eae 
‘has achieved no mean 


success, 
Machinery and the heavier productions have a very small share 
sates taibeen enaitbte have tho coarser ee Socee 
more a nominal rep: so that there is, 
Tittle to grati technical interest; but it is as a demonstration of 
Pasties critic ok ae display of objects of usury, that this 
Exposition remains ai yet without an equal in ‘This i 
the hetter for us: for oureottons and our iron we do not fear ; but 
of taste th are bebindhand, and for which we 
therefore we again thank M. Sallan- 
* the 








ture, 
Jandscape by 

sceoion hy. Dello ‘but otherseise 
way. We henge le bray that 


can give us m fir chance fr 

atanic gardens, 

‘paper, and the abolition of the window 

say the establishment #f Mr, Coch 

‘and strect cleansing, Wanting light, and 

blown into our roomy and dignified with the name of 

dust, there is little inducemf¥nt to" set up those panoramas and 
which are as entertaining as they nro tasteful, Our 

‘are stamed out by an oppressive and neglectful 


SOE gland vr late {here i little; and we are fully pre~ 

‘meet the ‘or at ld op omic ts atte 
‘rac and ot! sntation plate, 

thon, where the French, give Sevres poreelain, Ans 

‘or gilt vermeil, There are two objects’ that 

u ideration—swords presented to the Presidents 

of two jish-Arferican republics. ‘this, ‘and a plan of the city 

of Mejico (Mexico), by Bauerkeller, put us in mind what a 

veveniie the Frenchy manufacturers derive from Spanish-America, 

for throughout the South, there are mvarms of French 

jars; and the similarity of lan, vours 

Titetege ot Spank cares od rpesetoe “1M i ga 

hea Mk ; and, so far as we are aware, there is no public 

er 


ish language and learning’ in Liverpool, Man- 


“chester, Birmingham, Sheed, or Gluagow, and the profesors in 
: 16 London collezes have few scholars. A little attention to 
I ous great oath of trade, and manufactures, would give 
Ais. chance with fifty millions of Spaniards. 
“galt, gxallerr of all nds there is u very fair how, and we may 
i Rouvenat, and Froment-Meurice; but there is 
ing’ to rigiten Lgndon and Birmingham, although the 
‘Parisians ave great masters in these arts. There are some good 
a , silver, steel, mother-of-pearl, tortoiseshell, and 
materials, 
Deneirouze, Gaussen and Pouzadoux, 
are very good, and will well repay ex 


sng of the shawls iy 
and Rosset and Norman 


The id designs for silk, cotton, and tapestry are vehi 
patterns an 8 for 7 at 
“will be looked 7 
tl 


narrowly, for here is a stronghold of the French ; 
‘no unworthy representatives in Couder, Claude, 

Hh and others, Conder ns designe of ‘man 
fs ach of Which Che style most. wuitable to the material is 
"Here, as we have befure hinted, the study of flowers 
is very apparent, and’the necessity for this 
‘the Committee on 


‘on the study of nature, from the human 

tly-organised flower. 
. Mathias hus specimens of the acientific works he hna published, 
of collections of technical works for public libraries. The 
‘of M. Mathias should instruct ux, for if public industeial 
are ‘in France, so are they here. We may re- 


necessary 
our have now an of tunity of 
Hist Seats otvoienos n-vkicn tnt Bosaah exe pee 
of the Vielle Montagne Company 
‘the varied whe that 


ae 





tionery’ in veey ‘well represented, 


which we are “paper duty is h 
fetus. M. Gruel tne some ing of highly 
iaracter, M, Charpentier has some good and. 
i mien om gan cs cali. et gol a 
mon! 

‘Undoubtedly there is not that wealth in France there is here, 
neither are there so many wealihy men, but France has many com= 
petastions. There aro better scans of lnstruetion, and the-pallo 
fare more tastefully trained: the government, acts 1s grand patron. 
The church still ereates « great demand for pai earvi 
stained glass, v tapestries, jewellery, and ehureh furnic 
ture, even to artificial flowers, ‘The great siay, however, is this, 
that’Paris has ereated and enjoys reputation for taste, which com- 
mands the orders of kin es, and churches throughout the 
‘old world and the new. has the market of the worl 
not even that of our own Mnpire, for the Frenck sare, too, in 
this, The fight is for millions, and we-have. a good chance 
will but try—we are making good way; where we try we succeed, 
‘and we must go on. Those who deal with us for cotton and iron 
wll deal with us for ilk, paper-hangitgs, and cabinet-work; the 
market is as open to us as to the French } indeed, we have more 
commercial facilities, but we wnt instruction, wud this is the 
direction in which exertion must he made, The exhibition of 1851 
will only he worth anything as « means of public instruetion ; and 
therefore is it the more desirable all our rivals should be invited; 
Dut the whole organisation of éndustrial instruction must be 
strengthened. Drawing in the national schools, schools of de= 
sign, withthe live model free industAal Ubearies, schools of che- 
misthy and mechani, botanic gardens, pictore-gallevien, art 
Unions, freedom from excises and the tax on God's light; these are 
what we want to achieve success, ‘The demand seems large, but 
‘the cost is small, = 


REGISTER OF NEW PATENTS. 


STONEWARE PIPES. 


Bexverr Aurnep Burros, of Jobn'splice, Holland-street, 
Southwark, London, for “certain improvements in the manufacture 
of sree ee stairs, copings, and other like or similar articles, 


from alin i to be employed: 
therein®™Ciranted June 7; Korelled Deceniber&; T880, 


‘The object of this invention is to produce pipes and other arti- 
cles from plastic materials of ‘and durability, more 
regular in their structure, and of better finish, than has ever 
wen accomplished, The inanner in which the inventor eects 3 
object is by compressing tl istic of wi 
pert e iy a process f rolling; which fonud 
not only to increase the strength of such articles’ as may be sub- 
jgeted to uch proces, ut lio to give them a smoother %0 
that they may be less liable to the accumulation of deposit; and in 
the cave of pipes, willbe found to ofer Ios resistance to the pas 
Wu 

e machine for making pipes according to this invention com- 

iain of = vertical Bmmewerks sve lay oy 





“he 


ation having described the mode of arranging rollers 
ng low brick cau, ad aries tobe 
ailing. : 


ificatio several machines for entting 

‘or rebate and serew joints upon the ends of earthenware 

goneludes somewhat sn fllows:—L would haveit undertond, 

sa lain na my invention the combination of four tlle, 

iving, 45 represented at fig. 2, the same having 

‘boen applied to the manufacture SPisen ripen tice tint 
“as my invention is— 


lo 
‘parity the application of rollers turned of such a form, and ar- 
‘ranged ‘mannes; that they may be for 
‘Rig eooltating the paticles of mnt yes 


mt and combination of 

‘described. x! ee 
‘the mode of making bends for pipes, as described. 

mt-and com ‘of parts com- 

for forming rebate, or socket and serew- 


Experiments on Stoneware Pipes 

<T the relative strength ‘made in the ordinary 
tnd by A. ant'M onron'. Polen! Machine = Uno 
” Fpl ‘indicating that the pipe has passed 
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to the 

of the pipe; the air being 
forced: into the annular 
chamber Cy through the 
pipe d, from any blowing 
apparatus calculated to 
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‘Baramow Tenass; Da Corrs, of Great St, 


Helens, city of Lond 
Siamese Serer nelle solids vue 
irate Never Sy 19 Hleportd inn Patt Jor) 


IRON CASKS OR VESSE! 
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Journal. 


‘This invention relates—frst, to an improved mode of construet- 
ingearet-aliaped WoueierGt teva, walle ty: woes Macy weed ta 


‘the construction of such vessels, 


rs 
See erie ta ace cohen soplerenta pas sate 


ion with rd to the r rollers for the 
Fp of etl np en ri mae ect 
“ vel the bending of boiler 


‘one and 





roller are two cut 


Peri dlate ches Teing basted@red bats pans ol 
ca a 
vhih the et 


at 
trim the body part of the vessel 


same operation, bend, shape, und 


form, or rather slightly 
nd 


ids more easily introduced m 





an ued 
i a he 


turn 
bein) 
thickness 


rings 'at the bung and tap holes, such bungs being riveted, or 


otherwise secured, in their position, 











iy 
and 
“*Eonoedly—Tho meio of fn moulds oF ios, resale 
f ie mode of pressing u or dies, 
rdollow forms, snate in saolten or seed eholten Seetal ohtiapaad 
Suitable for the to an to produce wholly or in part the 
cired, and oh ichhaye maybe sly otek ft anathes 


feed yw means 8 Hil sharper ating 


Pig earsf gears Abad! ap aber a for suc 
forms, and pressed upwards from below, which will i 
t great measure the formation of air bubbles, such t ¢ 
a q 
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ELASTICITY OF VAPOURS, : 

reprinting, in your Journal for December, the 
he iy of Vapour 

Eldan New of the formula for Sisciag: 

Slatiy of thé vapour of mercury have been ited 8S 

\s that formula is of considerable utility in delicate 
SF ladder ef ade repost pines choy esanbor ta oe) 
you moy win to publish them. 3 


‘The formula being Logs? = a —P, 
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and a 
lately iin tlbtary maton 
by its beibut 
ed bhnsesely dal 
le operation proceeds naturally 
mn; while 
‘gravitation; while in the latter 
¢ water has to bo forced. 
and move with great velocit 
‘up hill and down hill, th 
turning at every variety of angle, 
ar Ja jrnerated at. onee at the 
fog expended long aa it 
ing—it neeumulates 
ne sell tritatarios beconie tio- 
treats an impetuous torrent. It is 
‘part Srietion plays in 


former, force is 
til 


and 1 

‘at-once what an important 
Masetonec te doesin'ike otter 

rard to formule constructedon the basis of expo- 

th hends of water at the ends of pipes, they have 

‘useless as means of ascertaining the proper sizes of 

sewers; and when tested by the actual dlacharze of a 

‘them so much in error that T could have 





Hetinetong; butt es decliricen the 


rapidly, «nd 
eclivity, the 


in the Fleet 
sewer: iu the latter we segs was fer trees 
prze water supplied by the New Hiver Company. 

‘The conclusion asrived at is, that the requisite sizes of drains 
and sewers can be determined (near enough for practical 
fas an important circumstance has to be considered in 
She deption of wild matter, which dixdventagennay altar, 

of jueduct, an@coutracts waiter-wiy 
remit ofthe 6-inch pipe under the ei Salt enticed 
asa and assuming that the equares of the discharges are as 
the fifth powers of the diameters. 

That at greater declivities than 1 in 70 the discharges are as the 
squate roots of the inclinations, 

“That at less deolivities than 1 in 70 the usual law will not obtain ; 
but near approximations to the truth may be obtained by observing 
the relative discharge ofa pipe aid at various staal ndinations. 

That rearing f ¢ number of junetions at intervals accelerates 
the velocity of the main stream in n ratio which increases as the 

" 


square root of the inclination, and which is groater than the ratio 
of resistance due to a proportionable increase in the length of th 


naedvet, ‘The voloiee a which the Intra teams enter 
main ‘4 most important circumstance the flow of 
ter. "tn prnetie, these velocities are constantly verlubla, gone 
sidered individually, and alwaye diferent considated colleets 
so that their united effect it is difficult to estimate, oe 
pe: ohaiegibeie iods may be ee filled, but 

a given: e rent itities of water. 
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Tearn any way: but not so with 
‘much eare cannot be taken in this, 
+ whereas nos, half the care is thrown away 


ttn, A Ape dnlonary of teres 
useful one, onary of 
Yor the field of Arar dy ‘exertion is now 60 
indred pursuits of architecture and 
of antact thao most people 
such’ a gcide was indispensable. |‘ 
wunities for such « compilation 


United Service Institution. By Lieut. D.B. Sua, 
’, London: Parker and Co., Whitehall. 1850,» 
"This little brochure should be rend after the visitor has once gone 
“over this useum, and, as admission is so ensly pro- 
with this work fa his hand, and examaine more eure 
treats upon. ‘The author appears to 
ition, and points out 
monotony of # cata 
wens that are 


a 
for ,inathematies, that the sup. 

ho should he ei 
that of the church, See father 
the profession of an 
to'othre than hinel, and We : 
‘be educated for the naval service, im which he: 
proficiency in ay the foundation of - 
ment in that profession. At the proper age he entered the 
navy, being indebted for his appointment to the Mareschal d 
Cast - ‘then Ca ape of eee: Sapte 
ised his eaptain cing nex quadrant of 
Penatrnction: and which he used tv pakiig Obpecyaband) fla 
several voyayes to the West Indies, and returned home in 1792, 


‘Brunel entertained opi 

ful to suppress, his life was more thap once in danger, and 

Like many others nt tha time, forced to seek safety in 
‘grated to the United States, whoro fortu 

pelled him to follow the ontural bent of hie mind, and to 
fession of a civil engineer. He was 

Risge tract of land near Lake Erie, "He was employed in 

the Bowery Theatre, in New York, which not many years 

burnt dowa. He furnished for la, and for vari 


ma 
chines connected with @ cannon foundry then established in 
the state of New York. About the yor 1799 he. macereaiiia 


plans fyr making ship blocks by mi -. ‘The United States was 
hiot then the field for so inventivea genius as Brunel's. He deter 
ruined upon visiting England und offering his services and 
purpose to the British Government. Lord 
believe, Finst Lord of the Admiralty, became his 
He hecame a frequent guest at Spencer-h 
speak warmly of the assistance al enc 
friendship of Lord and Ludy Spencer, 
tinued to reside in England, and refused to entertain many 
sitions made to him to leave England and settle abroad under 
‘wuspices of other governments, After much opposition to 
Plans for a, very powerful interest was arrayed against 
nied in that day by his being a Frenchman, he was 
execute them in Portsmouth : 
tu ercet the machinery was the ardious, 
‘With a tras deceatnation’ he spleceed Mer Eieaey 
assist in the execution of the work, and thus, 
tthe foundation of one of the most 
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ENGINEERS, 


‘President, in the Chair. 
‘Mr, Panon's “Desoription of the 


me 


ae nl 





i 
‘flat country, 
iad, as far os its 
a canal into the Rio Grande, 
‘Panama. This lng wa consnde, in the present 
of engineering, presented no ol ‘exce| 
the exponses tw prevent a canal being eut of 
dimensions to float, from one river to the 
ip in her Majesty's navy. 
‘was stated, from personal experience, to be quite as 
except in some particular spot, 
ints were rife, 
y estimated by the survey of 
3; but in a country abounding 
‘Materials of all kinds, whilst no great chain 
ft fancifully depicted on suppositious 
except in the imagination of the de 
allow. thatthe cost of « canal of such 
be reat, 1¢ supply of water 
‘imple, fn a elimate where there Was 


‘in each year. 
‘of a railrond in auch a humid elimate, were 
‘at length, and it was shown that the risk of injury 
from thut cause alone, independent to be 
‘from breakage and pilfering, during the various trans- 
‘must induce proference for a canal, through which ves- 
‘from sea to son without delay, and continue their 
to therr destination without breaking bulk, 
y@ means of accom| e work were then fully con- 
of accomplishing the work were then fully 

‘sidered, a eonion for a certain number of convicts, to be 
contributed by Great Britain, France, and America, was shown to 
euntenable; but it was argued, that a portion of the convicts 
more advantageously sent there than 

‘means of preventing their 

were preposition made for introducing with 

‘a number of convicts from Bengal, and the other presidencies, 
whose | 1 habits would effectually prevent their mingling 
ne Beli cant, wile thls powar of enduring ttigue 

® ‘sun, and during rains, ani mode of 

Mroull render'them valoable pioneers for the inore rebut 

stated also, that a great deal of native labour 

ap rao; slzpenee, oF ninepence per day, 

consisting of a plat of ries, « pound of dried beef, 

‘aguardiente, being the ordinary pay of a “Peon. 
However, insisted on by the author, was tho grent 
lus 


e Isthmus, for i 
that ft wae far pr to 


f 
frat 
iil 


HE 


his 
thie 
‘in 
‘country. He conten 
. the Canadas, sows ‘the poor but industriou 
‘on 


is and honest mechani 
found that the rich lands he had heard of 
ard 





1¢ debt contracted for the improvement of the House of the 
Institution was stated to have beon entirely liguidated, by the 
liberality of a number of the members. 


: 
‘The foll extract from the Memoir of Lieut.-Colonel . 
Reba wl spine ip wateria ih de or 
ee so of the memory of their deceased brethren, 
“Liout.-Colonel Alexander Watt Robe, R.E., was born at Wool- 


wich, on the Sist of January, 1798; he his. military 
itleman cadet, at 
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had 
‘were 


4 ne Ta : ri 


of ancestors who 
ees 
for this his m 
sof ie ene ef 
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line 
‘them fell 
what means the eminent 
‘their valuable services, in con) 


Sak two of 
copies 


‘Robe was, 
in the military 
‘ments and 


ROYAL SCOTTISH SOCIETY OF ARTS 
Noo. 26,1849.—Tomas Guarwaxn, Bsq., President, in the Chair, 


was elected an ass 
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‘own weight and that of 


the nature of the 


and when we 
{increased in 
‘own weight, 
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Pater 


‘of the malleable iron 
the links of the chain being 
r, lay hold of the chain at the 
‘hold antil ‘the blocks are detached from 


> 


fer 


hile it is detach 


to the 

on 

‘and 
‘sliding. blocks are placed exactly 
joment the rams have raised the chains 
next lower link level with the lower 


resting 
ineryy 

Jo 

cr 


whole 


locks detached, the 
i he 


sure communicated by t 


the pumps and € 
ig beam, is taken down and 


The opening and shutting alternstely of these locks is all contrived ine 


| ivenes 


spurtenances 6 feet 


Tifts in. succession, unt 


its 


‘ascend above the level of the rams, 


‘up and the lower bl 
‘of the beatin 


all 
foot 


he 


dvantage, that acting in the contre of 
lasiinescsty on epely sh bab son An 


rently to facilitate the process. On 
‘possesses other advantages, there is some risk of 


‘single press, the ram being 20 inches in dia- 


‘hae 
must be raised 


All made to approach or recede by the tucning of a sin 
‘one a 


mn-winel 30 a8 
‘Tower there is oul 


oe 
“the tube, this 


are 
single power 


20 that the four ends of the two blocks, which have each separate 


‘The 


handle and 


‘who observes on a seal, and 
‘and thus an equality iy taintained, 


be lifted simultaneous! 


weight 


experiments | therm, oo 


‘by the anomalies of 


objection, as 


ip with layers 


iy by having the 
ach of two of 


‘was the cove in the Conway; 


‘oscillating movement in the whole jube, 
as 0 tho lit ae mace at each end aerial 


at cach end, care is taken to follow these 1 


‘mer or iron, pled 


ave the result of 


yy Air. Clarke, on the stren 


erly been considered 


inch, but these 


in affected 


aything going wrong, 
from those of Telford and Brown that 


iron. would bear 27 tons on the 


= 


sniformly: to within 
‘event of a 
‘on masses of iron or other 


perimenta are uot Hable to this 
beeping 


‘he tubes might 
ram at work together, 


produce an 
to avi 


te, communicated by 


‘Ut had form 


80 that ‘inthe 


Med faltet vests ts packing, and do-no injury. 
In rogard to the strength of the tube, Mr, Buchanan 
sulk hydraaicor lever power, 
‘sex 
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in 1847 and 


t ae ae oun Nidily 


ai 
nae 


ial mines in this country. 


ino 
‘were thus lost, and in 1849, upwards of 700. 


ROYAL INSTITUTE OF BRITISH ARCHITECTS. 





jealously, 
‘Scotland of the Norman 


hich, beginning about 
ing. urbe 

‘and ‘which bear strong evidence of the 
Todeed this tay be called the flowery 
The mansions may be divided into three 
{-—lIat, where the chininey-shaft, erow-steps, and open para- 
“a “a Wiotoun House, near Tranent Zndly, 
‘and quate chimney-shafts exists, as at 
im 


for a full centory, 
Seer ati of dot perba, 


paep ee 


tecture of Scotland bears evidence of the great atten 
dow id other 

work, are # complete school of design: 
roto ener i She raamentsveraounting 


jlithgow court-yard are of # corresponding style 
vo forming an interesting example of the | 
In Scotch houses the opposite 
nt a striking contrast in styl; thie peculiarity fa ully 
‘an example al Newark-os-Olyde, On the river front of this 
‘combination of turrets, jutting stareases, nd aquare chisaneys, 
le on the court-yard side not a turret isto be seen, and 
ue of the elevation. The old keep 
have been at 
the fronts as belonging to the same building. 
‘to believe that the original combination of jutting: 
staircases Ia to be awarded to Scotland alone, in spite 
foreign types. Their conical tops may posibly have 
‘or recesses called oratories, which frequently occar 
‘of the Gothie period on the Continent, and of which 
‘or two also in the Comgate, at Rdinburgh. These 
‘supported upon column, whose capital is bracketed 
‘but the corbelled hases of the Seotch turrets belong. 
castellated architect variety and guaintness of | 
dows ‘and mouldings marking ters unmistakeably a8 | 
rns of hn eal ged as 
med by their contrast with the opposite | 
imney-sbafts, ax may be seen at Newark. » 
ie school of design which lasted 
ves the highest credit, Schaw, who rebuilt 
‘Dunferaline, died in 1602; and although the 
did not predominate until the 17th century, yet many 
castln bear evidence of its advent towards the end of 
‘was toost undoubtedly muecensfully at this 
aronial buildings were built, however, after Schaw's 
‘ear their own dates, about 1630, 
discovered by Mr. Billings, proves that Wintoun 
the Geeat Hall at Glammis, and Oraigiovar Castle are 
shiteets and builders: nearly all the plaster work of 
Sie Se mena ences 
tury, when it ‘he fastion to 
can Corinthian oder, omen beeps 
may ._Atthoug! jones has 
‘eredit of Horiot’s Hospital, and his mame been 
id with one side of Linlithgow Palace it ie nga 
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‘buildings |. 


| age of Scotland's bul 


‘at 
being 
Linlithgow 


barely room to make use of 
tay be instanced as am 

‘This innate love for fighting, w 

them to carry out their em! 

they ecard themeevet; even the fi 

‘a military character, as at Stirling. 

foundations of ecclesiastical domination in 

hhouses that the ability of the architects were turned ; 

ing fame. In adher countries, 

powder put an end to Castellated Architecture, It is scarcely to be 

that architecture in Seotland would have become more interesting, 

‘welldefined causes; the divided power of the monarch and the great feudal 

lords, and, the still more disastrous one, the Euglish interference beginning 


‘with Bdward the First. 
of Tritoria in utand forme’ cartons foto, difering tom 
dimensions of the colomns, in which must be 


land in the 
recognised to effects, 
‘The chd thar eiosder del, ni bo soos 
dered also as a diatinet fextre fa Scotch architecture, Bishop Kennedy's 


‘Monument, at St. Andrew's, is one of the mott elaborate of monue 
‘mental art in the world, 

‘With regard to the Arch in Scotland, it eannot, with the exception of a 
few instances, be considered, as in other countries, auy index to the style of 
date of buildings. The circular arch, only used in Norman architecture 
elsewhere, was always in general use north of the Tweed. A doorway of = 
Inter date’than 1400, in the High-street, Bdinburgh, the western door and 
the tower windows of Haddington, the dcorway interied in the en-Norman 

of Helyrond Chapel, re all ene ta pelaks hele Saal proving now 

1o be of a dae ater shan their ‘et appamsinas mond Sepp. All ind of 
arches are common to Scotland, excepting the |, peculiar to the 
English perpendicular the 


| be seen in the east ond of 


detail of capital, bases, and mouldings, 
of the time in which Seoteh buildings were erected, 
the dificulty of distinction ceases, in 








Mr. Donaldaon observed 
‘had p ‘the cause to be the pro 
and 
crane 


Aitevigsisiead aclow vbiperetiocn of cats | Ist, Without altesing the saccharine oattr, as well with x minimums a3 @ 
plate glass by the aid of a ‘fine | maximum of water, ry ea 
he had ascealned beyond a 


on the 
pa ta 
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SOCIETY OF ARTS, LONDON, 
Nov. 28 and Deo. 5, 1849,—Dauxsasrix Roron, Bay, V.P., in the Chair. 








, Newton, 
‘of electrotype were exhifited, among which 

pont of cain to prevent oxide- 

posit of brass, hitherto deemed impossible— 

‘and ead, instead of copper and 

vomgter balamcer, on which a deposit of eopper 

‘brass without fusion, and the temperature of 

meas that of the atmosphere, was also exhibited. 
 Abich were of remarkable beauty, were supplied 
“Pivton Mr Eiuingion, Mr. Cols, and, Ackeroann 
‘gentleman being from the royal manufactory at 

et explanation of the philosophi 


2), andthe enuploment of ue- 
ported by these joists, and form- 
1 ocpie ofthe method is the d- 


.11, 1849-—Lit,-Col, Hana D.Jowns, RE, President, in the Chair, 


“1. A paper was read by Mr. D. Gamoxs, describing “The Eifocts pro- 
iy thy detion of the Soa ix recent gates, upon the Pere at Kington 
arbour; also at Neweaste, in the county Down.” 

“The history of the injuries caused by the action of the sea to the works 
ae harou involved the comieration of mo very important prin 
ngiveerin 

Piers; and also the depth of water at which 
'foree of a wave, in its onward motion, would coasc to prove effective, 
| fen coming in contact with vasa. "Thewe two subject bad 
‘considerttion of other scientific societies for a long period, 
information was ested, both from the account. of 
‘Mr. Gibbons, and from the very interesting discus 
aud ia which many merubers joined, 
_ The Paxsinenr brought Vefore the Institution the subject of “Dover 
r;” aw elucidated his remarks by reference to a plan prepared for 
‘He described the original state of the harbour, and the effects 
‘he mation of a pebble beach Ny which, ater 
cof wind, the mouth of the barhour was liable {0 be’ com 
The President minutely detailed the state of the har- 
De a obuerve i, when made a i of 
‘purpose of reporting to yoverument the 
‘he might consider advisable to recommend. 
‘in progress of execution, and 
‘this autumn a8 ha 
of the 


injuries 
whieh 


also described th 
ts which he observed 
mai 5 sinks on er) by 
ts Which was se of build 
‘Ao.arrett the progress of thie beach, se tei edcad 
25s Branch Raieys® By Mr. Cuanizs Booans, CE. 
7 Thope the importance of this subject will be deemed a sufi 
Pacey re err et i eet i 
ed os selfevident, that the desi resting money in railway spe- 
ifest that this laudable desire has 





another George 

Yack, and return to, and modify an 

Mineit forgotten. rallode to the working. of. 
ih anode appears tose to be well fo micet 
‘branch lines generally. 

‘A branch to connect a town, or not 
‘Vine, will seldom exceed twenty miles ‘not 
milée,In-auch eaves the diferenee in tae between horses and 
‘would not be important; and the means (that is the number 
could be adapted to the amount of traffic; 
were employed it would be neeeary a to 
Probably, not more than one earriagefal (say 
Fe ie cepected ty gue tcl tea tae 
Sera tonid het tity ey poets As CE 
dient, could draw thirty oF 
sfaniee where Wf grdiente goku ro arcane bores abo ben. 

oyed. 

Pree ine expene’ 6h fesauilrsbtii ht «la esd Oilers aleakdeatiy 
tess for horsepower that for steam ; because the speed and the weight of the 

paratively sal (ecould at any'time be readily stopped ; x0 
that put roads might, be come on the el thus aving he heny ex 
pense of road-bridges, and their consequgnt heavy cuttings and embankments. 
‘The cuttings and fillings being thus made very light, and a single line only. 
formed in the first instance, a hint. ly be taken from the con- 
tractors’ propensity for running ini si 8; 40 that where tho em 
‘bankments were of any considerable ‘might be formed, principally 
of the stuff taken from the boundary 3 this be bareow- 
work, would be done at a et ‘rato, and would afford much manual labour. 

As to the working of the the eeeee aetred 40 move one ton on a 
levelona well-made railway ie extntnted varioualy at from ax to en pounds; 

ho ghee An array hr 


ly take it at th 
tractive power is estimated. at 150 miles. per hout for eight hours 


are gowz.», 1001b, by the power required 


ntl the 


a level. 

‘more to do than to keep out 

sharper gradient than one in two hondred and forty the horses might ride on 
as the vehicles would ran down by the force of gravity. 

Bat it is not ne to oceapy the time of the Institution with these 
otails. It may be stated, however, that ‘not being employed . 
the greatest weight to be provided for would be a. ‘wagon, travelling at 
about five miles an Nour, so that a much lighter rail might be used than is 
required on 8 mainline. Lay obverve, that I hive made estiuate, at fll 
Diriees, for the works that woul uired by the parliament 
Ui tee widely diferest ranch lines ini county. Fr Swe of 
amount falls short of 2,000. per mile. 

‘would unavoidably be heavy, it would not 

‘But this amount does not include land oF stations, oF 

However, as the land would be much less injuriously 

Jines as locomotives would not be used aud all 

kiven, the amount of compensation. for land would 

Another thousand pounds, therefore, that is, 3,0001, 

ated a, being amply ulclent money to make any branch tine of 
Jn island, inelnding the payment for land and stalin, 
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yuite unoceupied. If a 
fgo make, ov in other jons, & 
‘we believe that, with a little capital to help him, 

there is ‘wo he done. 
‘The alterations in the corn laws have served more than anything 


it, least teachable, and least knowing 
‘and will be done by the engineers, if the Intter 
‘themselves. ‘They have already got work under the Boards 
‘of Health and in the colonies ; now they must strive to got work 
from the landowners. 
‘Ms, William ‘Thorold is_« member of the Institution of Civil 


Engineers but he mas brought up oa Norfolk. farmer. and in 
‘of free trade he comes forward to help his former brethren, 
them how much is to be done: and as the few leaves 
itten are mostly of an engineering our 
‘will like to hear something of what he says. We will not trouble 
them with Mr. Thorold’s politics, and we will not give any of our 
‘own; but to put our readers in mind how the industry of the 
ieee, and how the true end of government is lost 
Sight of, by the factions who hold the reins of power, we will 
simply ay that in these islands 

‘The labour of Five Millions of people is wasted, and heavy poor- 
rates paid, although the Cooney sight bo provided wilt ral 
roads, canals, harbours, docks, piers, breakwaters, bridges, 

; churches, and’ schools, and with a good house for 
every man, rich or poor. 

Millions of acres of improvable land are left waste, because 
‘those who would improve it are not allowed to do so. Hun 
dreds of ousands of acres of rich Innd might ‘be recovered 2c 
from ‘sen rivers, but government giv: 

: sa eigen ‘be made available to the new ‘system, by means of internal a 


ddramee.' o 
ee gin satel gh Sage adhere cae raed Det eeplilapmege or timapseetam opie aa 
(_ Yearly wasted. 
pst of tin re araee of nas Me Theda ape priory apeenp ccngeptan a 
ill then be practicable the: if 
out ad compact ner andthe builgs vite objet ttn 
of pation, it will probably turn out that several fields cann 
on, 








= 85 sek 
ates g 


f Bere Peon rm be ‘thrashed 
De re ones Hat oe bm, and tire by ale po 
¥ ‘of railway will be limited by the locality aud expense, but 
eof sufficient Jength to admit of two or more kinds of eorn being 
‘on either sido, so that any particular stack can be thrashed when 


wanted, | havin, antypeng Pr opecageer gre ‘as it is intended to have 

Gerais perectiy level, but little power will be required to do this. Hay 

also be stationed on close boarded staddies at one end of | ine, 

‘be brought into the barn when they are required to feed 

“Whe hay cnlter, being Shue uoder cover during the time it would atberwise 
exposed to the weather. 


THE WATER MONOPOLY AND THE SANITARY 
att MOVEMENT. 


¢ mibject of the water monopoly is now att 50 much 
Ppeasarasl tg fdleing ornrpe clerics st relia erly 
: ws part of a series of exeellont artic 
Gracey tet ‘aman of knowledge and ality 
‘In-tho yaar 1580 Peter Morrys, a Dutchman, came to the Lord Mayor of 
“London, and declared himsel? the inventor of a plan for making the Thames 
‘water, by its own force, flow upward to the tops of the highest houses i 
hoveity, ‘Tho supply of water being 
aapidly augmenting, permission was granted to. this daring 
40 iy his experiment at his own risk. “He stipulated fora Lease ot 
‘on the north side of old London-bridge, which was 
for 500 yeara, aba nominal rent of 104, per annum, and 
erect his machinery. Me set to. wor 
‘months afterwards, the inhabitants of that. part of the town were asto- 
‘a column of water rising into the sir, and thrown 
feeple.of St, Magnos Church. The lord mayor and 
to witness this experiment, the like of which had 
nea known in England. ‘The pipes of elnwacd iid slong 
Fishestreethil, and. Gravecharcbestreet, with thet valves. to 
he seas of the up-foreed mater, and dei small 


‘of the fortunate householders 

hich they had been accustomed 

by, or to draw up with bucket 

ing ‘spontaneously into their abodes, and 

eget nett uraing, of a stopcock, We 

‘the Conqueror's time, that the Lon- 

seg Tam one so fie eb 

‘swell, Holy.well, Clement’s.well, 

‘the eity several brooks and bourns which rote from 
anand he Taleo een, 

ro ‘of the Wells to which 
Londoners then resorted after the fashion of single 


fomednarrow-monthed 
sonst se 

water aoe 

‘Tu comecvaney customs of thore early toes_are. vividly. pichured 
Maitland, who describes the mayor and ide ter od bors, 
with their ladies following in wagons, to take their annual of 
conduits ; after which they used to hunt the bare across the 
fieldsg then dine with the chamberlain ; after cose ge) hunt 
‘and after ‘great hallooing at bis death, and blowing of | 
throvgh London tat chowse. 


[ansion-house. 
“The invention of the ft 11425) might ‘have beet expected, by 
water, 1 -gome: the semi-bar- 
Seite “hl pth iy enon of ma 
fen rin i 
», then-reckoned 
) its general inteo- 


barous state of the city. But the 

inventions, always alow,—and 

‘nceeptance; an, moreover, the cost of set 

so mre and inet, operated «further 
ction, 


per minute, induced. Morrys 
bridge, which was immediately grat 
digal terms .as tho first, Boncath this arch Morrys proceeded to erect 
‘second set of pumps and cisterns, with another waterwheel, by which 
‘means, 1584, he more than doubled ‘hs first supply. Our enterprising Dnteh- 
“man, howeyer, did not Jong without competitors. “Within ten 
after Morrys et up his frst -one Bevis Bulmar erected a large 
engine at Broken Whacf, in the 
pipes for the supply of Cheapside, ‘St. Paul's Churelyard, 
Adjacent, as far westward as Fleet street, Animal power had previously 
‘employed by the corporation to pump water to «standard on ‘ 
bat this mode of pumping proved too eostly to be compatible with moderate 
imately the power . no meat appeared in Chia 
lt -ousted fl who next : I. 
Tu wan no atber- the the famous Gr Hugh Diyala; « Londoo;geld: 
‘smith, who, having enriched bimself by fortunate mining speculations in 
‘Wales, was emboldened by foregone success to adventure on movel.hezards. 
The project was,to eut a trench or watercourse large enough for the supply 
of ell London to any suitable spring that might ie found within a cirenit-of 
20 or 80-milas round thoy. os 
rand as.it was, did not exceed. the grievous necessities of 
ihe te, ow tas mater toppled by Moras dina the Tuneoy ati 
ited in quantity, was often exceodingly turbid and fouly and the 
unspeakable equator of the poor oecasioned wel ‘apprebensions 
that the plague, in those days a frequent sojourner in London, would renew 
its dreaded visitation. Moved by such considerations, ‘the corporation had 
-alveady, towards the end of Elizabeth's reiga, obtained power from 
‘ment to cut a tiver for conveying water to from any part of 
sex or Hertfordshire. This dove, they had: rested on their 
il 


corporation set surveyors to examine where 
and having, after much delay, fixed on the springs of Amwell 
‘in Hertfordshire, 20 miles north of London, as 
for their purpose, they obtained in 1606-7 a new act, 
‘net af thea mater by an aqueiuct to thei.” ‘Then followed to 
years delay; and at length, in 1600, their eourage 
Ther al, they made over fo yada, at is inoue Shae 
shit the New Kier, togetier with any pro that might 

ise. 














































te, boldly took up the 
its remaining wooden 
reduced its 


erected new forcing engi caogl 
Seg jer to its ad~ 


‘ty consumption of vals, 
‘augmented ite supplier, issued » contemptuous rejot 





‘ersaries, and, appealing as an “old scryant” to the public for support, en 
n'a war of exterminatio®? —* 


‘The combatants sought 


“werd taken on,almost ‘terms. Plumbers were bribed to tout, like omni- 
‘ea, for Gaston, Sach was the rage for mere nurerical conquest that 
‘ale of pipes would be offen driven down long street to serve one new 
fiilomer bite end. Arrears remaifed uncllected, lest oflence should 
id influence impaired. Capricious tenants amused themselves by 
‘frow one main to another, as they might taste this rat tap of 
PThe more eredulous citizens, relying on the good faith of the ‘public 
‘Tevante (au these once powerful water-lorde now humbly call themselves), 
lotons enough, on ith of their promises, to abandon their 
Wels to nell of their foree-purps, and to erect waterclosets or baths on the 
Upper stories of thelr houses, “In many strecta there were three lines of 
‘water;pipes laid down, invalving triple leakage, triple interest on capital, 
Triple administrative charges, triple pumping and storage costs, and a triple 
iEny of tameoske-ihe whole alfording fear effective vappi’ than would 
Heoulted from a single well ordered service, In this desperate struggle 

of money were sunk, Th itly established companies worl 
aun tnd such as kept up a show of prosperity were tn fact, 
Landon Company, paying divients tof capil. “The New 
ypany’s dividends went down from G00/, to 234 por share per 
‘In the border-line districts, where the fiercest conflicts took place, 
tants sided with one or other of the contending parties. Some 
delight the humbled tone of the old arbitrary monopoli 
Me invaders, Some quit old tagers sack tothe ancent 

J seomapatien, and 10 the faee of familar tarmcockas ‘These paid 

| falows pu off ie obseqious collectors, and contrived to Tin 
|) frlatiee.» ‘Thor the lonest an txual, pid forthe Koaves; andthe ultimate 
{> Barden of alPtheve aquanderedreotrees fll (alos ual) on society at 
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a stato of things could not last; and in 1817, the great water com= 
pases costncd agaist the publics and. coolly jorionsd-oat London 
them. ‘Their treatment, on this oecesion, of the tenants 60 lately 
Aaiterog avd eajoted, will never be effaced from the publie memory. Batches 
‘of eustomers were handed over by one water company to another, not merely 
‘without their consent, but without even the civility of a notice. Old tenants 
‘of the New River Company, who had taken their water for years, and been 
Sir hick an hin epporers through ate found themsares grate. 
fly, ted, over—vithout previous explanation—to dink the“ pudle” 
‘supplied by the Grand Junction Company. The abated rates were imme- 
Aintely raised, not merely to the former amount, but to charges from 25 to 
percent, more than they had been before the competition. The solemnly 
high service was suppressed, or made the pretext for a heavy extra 
Many people bad to regret sling thls foree-purpsas old lead,” 
= or fring ‘n their upper floors on the faith of these treacherous 
‘contractors, ‘Those who had fitted up their houses with pipes, in reliance on 
‘the guarantee of  aninlermidting pressure” found themselves obliged, either 
‘to merifce the fret outlay, or to expend on cisterns and their appendages 
‘sums, varying from 10! or 201, up to 502, and even in many eases, 

‘When tenants, thus unhandsomely dealt by, expressed their indigna 
‘and demanded tedress, they were ‘jocosaly™ reminded. by smiling 
feorearien that the compotion was over, and tha hove who were div 
‘with the companies’ supplies were quite at liberty to set up pumps 
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Po sndare such exasperating treatment, 
| ‘The murmors of the public, ator continuing to ivoroanc during Unvee years, 
| ok oat at last jn-m storm of indigoat rigtnbe rd 
a naearce oaek place, ‘The committee of the House 

iN wl lucted this inguity, addressed themselves chielly 
the financial brauch of the subject, ‘They*called for returns, exainined 

and secretaries, a8 well as aggrieved ten 
invumerable iuBtances of injustice. ree 
‘movopolist: 


















‘Suadeuly, however, in 
hole town into a state of consternation. This pumplet, which was called 
Te Dapple, originated, as ite author declared, i the dealhbed repentance 
Gf one Robson,a. director of the Grand Junction rota 
iis"owa expression, “feaed God would never forgive hin for 
been party to the wroaging of 7,000 families by the false promise of 
wren wad tho ruel ecrce of posaaous hth; and who, shod 
His death, to ease his conscience, divulged the euormities in whic 

art to Me, Wright he pampbletaer), with an arse! re 

the would by every means 10 his power, ve 
fearful wroagtaficted on the public. ‘This strangely origina 
disclosed the seorct abomuinat ; 
the fact, that the Gra 
exactly opposite the great Ranelagh sewet, and only three yarde 
mouth at low water! The tract Was eagerly bought up, and ca 
exciteneat eo intense that subscriptions. amou Nopwards of 
‘ere reulily entered into for promoting its circulation, A public 
twas convened ander the auspices of Sic F, Burdett, and. all classes 
tociety, from the highest peers of the real ‘o the humblest shop- 

rer cary aed Kin i neat sean (0) sles sm 
‘Biasion was wecordin {0 institute the requisite invest Fe 

Tis fools eloed ip tha soeres of is ioneity wore perfecy selovalag. 
The New River Compaay, which was the frst examined, was driven to 
admit that its priaeipal reservoir had not been cleaned for'100 years; and 
that, when at ast the water waa rau olf, eight Jeet of mud were found at 
te bottom? Te appeared ebat their Spring water was eked out 
by supplies, not merely ftom the river Lea, polluted by the sewage of 
Hertibed, but also, to. the extent of $00,000 hogabeads avd upwards 
‘annually, from the Thames, between the mouths of the Fleetditeh aad the 
feat Walbronk sewer. crow aly came out hut Mtns aque 
uct itelf had, by the ‘company years past, dege- 
erated into a couimon dich,” roeeiving the surface waiers of the munured 
fields acid the sewage of the populous villages through which it passed—an 
bomivation which, having become a “ vested interest,” contioues, we 
believe, to this day, 0 spite of the company’s tardy and ineffectual 
remonsirance. Tt was farther alleged that ia consequence of their exor- 
bitant charges for water, rond-\rustees had been driven to employ sewer= 
water for watering the streets! One witness stated thut on being remon. 
strated with for leaving their water-plugs uncovered, $0 that ponies and 
‘donkies put their legs in the holes and were maimed, the company’s oflcers 
eelined to abate the euisunce, declaring it “cheaper to pay for the 
breaking of « donkey's leg now and then, thau to incur the cost of putting 
covers to the plaga’ 

Fioally, afer weighing all the evidence, the comiissioners ptodueedl a 
very able report, recognizing the insalubrity of the existing supplies, aad 
the necessity of seeking purer sources. 

coordaace with these recommendations, and atthe instance and cost 
of Sir F, Burdett, the Lords of the Treasry shortly afterwards directed 
Mr, Telford, the ‘engineer, to survey the ,couutry round London, with a 
View to discover the springs and streams most available for the supply of 
London, and to report on the means of conveying their waters to the metro- 
polis. ‘These researches having been set on foot, the public excitement 

xY} and another six yeurs' lull ensued, 
jing disclosures which had resulted {for the tary 
inquiry of 1828, aud the strongly expressed dissatisfaction of the public, at 
length roused the fans of theater campaais who athe perio wppoae 
ave been seriously alarmed as 

to have ly permanence of their misused pri- 

‘Accordingly, ia 1820, the Chelsea Company begaa 
rer; andthe follwing year the New iver Coapeay taek 

ing resctvoits near Stoke New 
dence their drain-infected aream,” 2”? “ue Mew (Fans Wy 

‘These improvements, though their empirical Sia 

cf te prewure on ritkont nese eal tediton eae 


A 





i 
H 





i 
i 





i 
ese, 





: 







































lists, were, nevertheless, a very real aod it step in 
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Be 


‘was, 
ve fect wide, wit 
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5 and were, of course, stopped by a 
Houne toawalt the resultof Mr, Teliord'ssurvey. “It weed | extortion es : 
‘added that ject was sul ‘abandoned, e lignation remained unabated 
lenly, in the midst of t Riley womclign the cholera morbus SSineotboendcay asd hanair jurdett, who had ‘ 
‘and public aitentiongin the metropolis was again drawn mat part in tbe. free-waler ogitailon, should ie $ 
to the defective state of the water su) this question before a parliamentary eommittee—this 
‘The Asiatic plague had not yet entirely subsided, when a new water com- | House of Lords. ‘ 
‘mittee was appointed to receive aod consider Mr. Telford's scheme, and ‘The Water-Committee of the Loris, in 1810, was 
examine generally the remedial branch of the question, || examine the project of a Mr. Paten, who th 
‘ions commitees had reported renpect wality 
‘of the water actually sold in London, 
mittee was to investigate the relative feasibility”of thi 
fropoving, in bth these respects de ature supply of the metroplis. 
is committee d 


E 


‘Thi report; but the minutes of evidence taken 
before them filled a large blue book, dated 1884, 
It would be dificult to determine which of the various engineers exa- 


mined out the sorrest igure. Mr. Telford's assistant, Mr. Mills, charged Bat they the or 
hhis employer with flching his ideas ; and the illustrious beaks 
‘Menai-bridge seems 


of the 
ly) on this occasion, to have looked through his | But the water companies, since their 
Py ayos somsetrant slice thatby was piling to ontan, 7. cog A 
lan was to form imo aqueduct: one for the supply of London 
the the other for the service of the southern metropolitan 
educt, 16 miles long, was to bring water from | like, they one and all ‘ 
j, at the rato of 80 cubic feet | the required information. a 
i for the third time, passed through the ordeal of a 
ion without any ive curtailment of 


tie 


fe 


‘ing thus, 
rmontary investiga 
pen Egret in I ‘again to regard thei 
ie hegetyanitogeeaginn | 
iy continued to draw from the metro Fevenues, 

iog with the annual extension of the town, . 
se te mounting, homerer a new inunce,sobeered Py 
"a slowly rowing U hog rength—an ’ 
‘which bide dale, ato distant , 10. overthrow 

‘and to emancipate from their henceforth 

.” This inflaevee was the Sanitary 
fn 1842, Mr. Cindwick condensed the i 
eral bealth and condition “of the poople, in 

of Towns) which created a profound 
to have given its rst dednite shape 


et 








ones : 
Patten fis inovit : 

 “Goarcely hadithe sanitary idea thus acquired force of few, when the fleree 

~— entbur pestil through which we have just passed terrible proot 

of piles hour, a neu rigacuno 

ern local boards, the jose Inspection took place, 

1 to those dreadful disclosures which are stilt fresh in the public 

§ Day after day men read with indigoation aud dismay. of poor. 

ficken wretches crowded by scores round dribbling standcovks, 

y for water.” “Instances still more horrible were re- 

of squalid laves and courts from which the monopolist 

‘nupplies of water: passing them by to lay theie triple 

‘rows of competing pipes in rieher neighbourhoods promising. 

ve retutns, The inspectors’ reports, |, feemed with the 

eaitute wretehes, Urns driven by foinvsiock avarice. to 

‘driuk. the waters of drain-infected wells ;—of others, if 

i rho Mad ut ene asp resort bt begged hee 

from door to door;—aad of a third set, most ‘of all, 


shift of ‘had failed, so to use'the oficial 
actually ached water for the ordioarp 
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‘of water, Assyria 
pppoe fe moun 


rabian 
it from 
and 


a 
an the woat by ie 
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‘searce, 
‘pple, and different kinds of fruit, makes: 
trees; nor have the present inhabitants of 
than the palm and the poplar. 
ia, but must have 


away. 
an have been a fertile source of exaggeration; 

‘this, they must have been extraordinary ‘works, 
4a the open pin they formed the only moan 
to Diodorus Siculus, there was suficient 


an 
gh istence of 
ge gach city had also etude, 
10 walls, ‘The citadel was the holy 
shore the treasures were kept, and 
‘the of the ki H 
time 








lisiss) Suan ead 


‘eapital of 


| = 
| z Gee ie £8 











‘After his time, sms 
vation of the sucred 
on which to offer sacri- 


im Naki Rougtam; both standing 
@ platform of rock, 12 or 14 feet from the ground; a 
Ipsos heen ous of Che told, saconte foer the aorer vo Cin 
each altar is a square of 4%. 63n. gradually tapering 
Treary jely-shaped column runs up each corner, 

Ws sivare plinth; the capital 'a formed by a Kind of 

‘and a semicircular arch, in relief, extends from pillar to 
Tn the square top of the altar is a hollow, excavated to 


gh oC 8 inches, probably for the reception of the sscred 
fire tabernacle still exis 


‘ ‘is much choked 1 
Davee sates it is built o 
th projecting blocks along each course, ‘The chamfer i square 
gz feet, the walls of which are completely blackened with 
“When temples were first erected in Persia, they were 
‘on high places, nnd open to the sky, the worship of Mithra 
‘the atiempt to confine the Deity under a covered roof 


Sar ee ‘of Daring Hystaspes, some alterations jn religious 
forms were made, when the temples were roofed-in, the better to 
‘the holy fire from the accidents of the weather; but the 

[belief in the superior eanctity of the canopy of the heavens 
axtinct Tike comparatively shore horied thet elapsed 

ys (ine, , and the annihi- 

san Kingdom under Alexander the Great. (831 

nntly aceounts for the scanty remains which are found 


les. 
les from Persepolis is the Nakshi Roustam, or moun- 

if wepulchires showing by ity extensive and numerous excava- 
8 that the adorers of the sacred fire were no less anxious for 


com] a whitish ms 
‘to the height of about 900 feet. 
ate, etn oe a pelosi SR onl 
‘coeval sperous days of the neighbouring city of Perse 
The earhest and mot elaborate sepulchres avo the four 
oo deg FS ans lar—a description of one will 
‘suffice. ‘The 
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Hodes Temple at Deo, tn Baar, 
Indian temples assumed, from the thedl 
5. AY 
e 


of their builders, 


‘the oval form of the mundane egg; and oti in, a square oF 
‘mbolical of the four elements and four eardinal” points, 

‘The Egyptians, though avoiding all expression of human action or 
Fagen in hele statues, mover guve them thore additional heads and 
tims thet deform Hindoo senptare: while ix vome of the Indian 

an 
departs there lean idan of grouping and graceful attitude, uot 
‘The term “pagoda” applied to Indian. and Chinose 
¢ 


gerived from th Persian words pout, an idol, and ghada, 
‘are 














‘some 
Jength’and 10 in 
arly called ‘halls 
rally true, When it 
ornamentally carved 








‘employed by the followers 
‘the excavations in In 
of them are imitations of structi 


ting ex. 
cavated atone period, when it iniprobable thoy wero the wacko 
tuccemaive dentures; for it ie koowa that, the Buddhiste were. the 
earliest cave-diggers, and that they made nse of natuFal caverns, 
‘which they improved by art, ‘The most simple excavations, con: 
sist of a square cell with a porch; but frequently in the monastery. 
Saves, the vorandha or porch opens int ‘ball, three sides 





caves have generally a temple attached, which consists of an. ex- 
ternal poreh; an internal gallery over the entrance, and a centre 
aisle twice the length of its breadth, having a vaulted roof, ter- 
minating in a semiedome, under which stands 9 dagopa; a narrow 
sine nitrous the whole interior, separated from the centre by & 








range of lumns, ‘aisle is y 
though sometimes in earlier examples covered by a semi-vwult, 
i ie a meg - 





‘structural 
cease the same forms are 


‘cave-terpion ure 
‘having the 


‘been the first 
Res tteorat st 
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‘of which Strabo asserts that it was 
iver with the 


Tes 


do not mark the order, as) 
the contrary, they: may’ be 


ize 
E 
Es 


‘theee’ movolithe or excavations is 
ees gees aatped LoiphAperpice the serene 
an assemblage of tem) lumns, of various 
eis hoahslwhicssionteaad fonitel wceareat 
‘of one of the largest of the 
it and the front is entirely 
animals, a nite 
aarvellous exenvation, T must Tefer 
‘and claborate drawing of Lieut, Fer 
led, ‘Illustrations of the Rock-cut Tem- 


architecture, like those of most other 
locked up in’ the Sanscrit, 7 

‘the workmen to difuse the kaowledg 
dered an encroachment upon the 
Some interesting 








os He te 








: Fe 
Hl A ny idl i : 
i tl Ha i lat eh 
a rl He Het 
teed Potts Hulda 
. di GF ifs ull eyairaital 
at at : aH ine dane 
ai ail weld AE 
fli ana elt! 
HUE Leebee 
| fi 7 HE Hee 
iG at i seeeczted aH ages EYE eae 
1 He ve a 
a dy dnue (ea 
Ob eee ae 
i Bis ee H 3 8 alaql 
a [rs * Haun abrlis 
iH oh a Salt Bsns 
ee 
Spgs i a2 
i al ee ite ealee 
: H Brit zl ie 
a) euRUEEIRH 









temples and three inclosures, the num- 
‘as there is only one temple common 


to, 
The dimensions of these buildings are very considerable; the 
outer inclosure, when there are three, seldom being under 500 f 


and | from that up to 1000, and even 1200 feet, the u: 
dimensions about 600 or 700 feet, The ays, erally 
tre, or are intended tobe, in proportion to the lngeh of tho wal 


to they are at thus the inner gateways are general! 
rll hae extemal Sem thn mt ity sal pepo 1 





inclosure would, if comploted, have been the most splendid in 
India. Unfortunately they were commenced only in the beginning 
OF the last century, and our wars with the French, and the conso- 
‘quent troubles of the country, put a stop to their erestion, The 
‘one however is a nearly solid mass of granite, 180 fect 
100-fect in depth, piereod by gateway, of 21 ft. 6 in, clear 

‘about 45 feet in height, roofed with large slabs of gra 
‘oF 26 feet in length; had'a pyramid of the usual propor- 
tion been ndded to this, it could woarcely have been less than 300 

+ feet in height, whieh ig'more than double the usual size of such 
| ereations” The materials also, which wore usd in thos gateways, 
aceon the same scale, the doot-posts being aa 
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of 30 or 40 feet in length, and covered with the most 
sculpture. ‘The vimanas are seldom on the same seale as 
‘the gopuras, and it is one of the principal defects of these 


‘they want a central point of attraction round which the 
subordinate ones are grouped. ‘This arove in many instanoes from 
a village ample having pe sacred, either — es serpened 
miracle ‘the god, or some accession of wealth to the 
Pease a Mee ‘as here wealth works miracles—and instead: 
‘of pulling down and rebuilding the original edifice, inelosures and 
-opuas were added to the utmost extent the means of the temple 


‘cause was, the mysterious effects produ: 
not be visil bri pec roy = rhe imnre- 
temple, oF its walls, under its colonnades, 
not perselved. While, after passing under ita gate” 
‘ways and from one court to another, each more holy and splendid 
thin the last, the effect is certainly grand—when you behold before 
‘the human eyes by its high 
through its colonnades into 
himself, At a dis- 
defect in an architectural point of view is ver 
‘the number and size of the gateways ‘tell 
mind Is ever pusled and unsats- 

way iting towai 
Liha On 
Ts and generally in the 
inal and uniform plan, 
gopuras and mantapa, 
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wed by the sunc- | 


ier st have often | 
I 'myself am not in- 
int 
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BEF! 


me 


vena ‘railty as the Indian, "Still, the 


ce 
such as exists between the Norman and florid Gothic sty 
‘connection no one doubts, It is easier, however, to 
Jarities than dissonances, and there are some in 
ich all masonry styles must revemble one another. It is only 
‘weighing fairly the two styles by one, and by an accurate know= 
Hedge of both, that any one ean be able to arrive at a just concli~ 
sion on the subject. { have myself been so ‘at times by 
the*points of resemblance, that I have been ‘to accede to 
‘the general opinion; but on the whole I fear it must be considered 
in the prewnt state of the question, as too hasty a generalisation, 
‘The similarity Chat existabetwoen these ‘of the south of 
India, and that at Jerusalem, as described by Josephus, is even 


325 
E 





more striking and puzzling than that just out; but as it 
would require lange dra ‘and more pace than 1 ean here 
afford, to make this intelli I will not insist here on what may 
be after all merely 


‘dental, 

It only remains that I should jn conclusion say a few words on 
‘the general architectural effects*of the examples T have been de- 
seribing, I cannot of course ask you to admire them, nor to 
agree With me in my estimation of them, for Tam aware that to 
You they must seem both strange and uncouth, if not positively 
ugly. So at least they. ap; ‘to me when 1 first became ac 
‘quainted with them, andyit was only after I was thoroughly accus- 
tomed to their form, familiar with their details, and more than 
this, thoroughly, understood the motives and meaning of ew 
bre ‘that I could see either beauty or design in them. Nor do 
think this ought to surpr Tecollects how short a 








time ago it is since e it necessary to 
haraotorive the Gothie of ill-connected 
incongruities, which our fathers—not even our forefathers— 


mutilated without mercy, and thought it the greatest merit to 
hide and obliterate whenever an opportunity occurred, By de- 
‘we came to understand the style, and by deep study of it 
found ont that pinnacles, buttresses, banded shafts, and other 
peculiarities, which sv for from being mere barbarous caprices; 
were motived elements of construction; and when once we were 
familiar with the details and understood the construction, all was 
Desuty and order, where only deformity and caprice seemed to 
exist. So it is with these Indian styles; o mau must be familiar 
with the climate and the people where they are found, must under- 
stand their manners a jigion, and must familiarise himself 
with all the iarities of the building, before he can either 
‘appreciate or admire them. | Qnee, however, he is educated to 
‘this, I think he can searcely fail to ‘perceive beauty, rising some- 
times to sublimity, in the immense colonnades, and in the massive 
propyla and spacious courts of these temples, all of which are 
constructed on well-defined principles, and all consequently pro 
ducing the effect the architect designed 
the spectator. 

T have learnt to admire these parlas fe tlaion eater ta. 
do admire them in many respects: but I should be sorry if any 
one should interpret, this expression of admiration on my part as 
if I were recommending them as models to be transplanted to this 
country, or as containing anything imi- 

. On the contrary, the lesson which the stndy of these, 
exotic styles seems to me to teach, is diametrically opposed to this, 
and goes to show that every age and every climate has its own 
appropriate style, beautiful and appropriate when so used, but 

and incongruous when ‘transplanted to andther 

imate, or copied in another age, J 


which a of these st; ieee! 
aa ea Semen 
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‘Roman forms were the 
‘the arial coauay ono 
their ‘was ; 









ve neither @ written 
ein erat 
one iti i 
Yor Rhee pale ould Inve and. perfect a style of their own, 
‘ot only express their owneelings and. ci 
but convey to a higher idea of that civilisation than we 
obtain r source, and which we with all our culti- 


PEham mit oat to amie but haye not yet dared to emu~ 


Remarks made at the Mecting after the reading of the foregoing Paper. 
Be ery paree having concladed his*paper, the Chairman, Mr, Scoles, 

other Members, put several questions to Mr. Fergusson, who explained, 
‘hat in nine caser out of ten, all d the vimana, above the first 
‘story, was a toass of solid ricksfork. ber 
story but they 
for the ehjeet of saving material Access 
hidden staireases. No skill in construction was ‘was a mere 
piling pf enteral, The immense stonen aied in building the gateways 
were ‘on end of placed across, simply by foree of the immense num- 
bers of hands ewployed. They covered th 


in memory of Sir 

ne of the | Mr. Fenausson seid that the Bast 
his work on India, and in conseqaence 
‘sent out to ewploy 0 make 
disappeared 


beantiful 

member of the Institute and [ 

wrilinary eharacter of the ruins depicted by him, 
people to whom they are to he attributed. Philo. 
1 fault. ‘The language of the prople, and thas of 
diferent. Now I cannot help fancyiog 
hetmeen the sketches wom snbatied 0 ts 
|. The Mexic shitecture is akin to that of 


lecture spoken of five styles, there was any evi 
character’ of the rel 
to know, w! 












pan relent ‘might long be spared, to 
See From which tho Lasitution tad already 
Rupert atraatags ia 

© representative nstita= 

si, had been ry ‘of the Royal Commission 

of tho Exhibition of the Werks of Tndustey of 
‘under the auspices of H1,R.H, Prince Albert, and re- 
the wid and cordial concurrence of al the members in that 


"Mr. Cublts then procended to notice the nip engnering 
York ow in propre oF tay compl we 
their respective heads, as follows: 
Tubular t—Althor ds the past year there has not 
fot domi wh ing. cr thy energies of on 
several remarkable works have been finished, or have far 
‘tow ‘ion; I will allude briefly to a few of 
‘and if others of importance ‘notice, it must be attri- 
inoérs not haying ‘brought nocotnte of them bo 
jon, or even incidentally mentioned them in the 
‘these, the bul ridges acros the river 
iinent, for thé 


way andthe Menai tral boldness 
the scott simplicity of the design, and the 
ae Tatra to on ial iden at tie 

1 Rte Paspent ion of # certain bain) materi 

‘tubular form; the more definite conception of a hollow beam, 
at the the passage ma a support the weight of an engine and 
‘determining the proper distribution of 
si ieee the arrange- 
io masses 





ation, 
at high water of tides); —we must feel 
Diond of pocalng eng ws the men whan oepreheae 
could is Kpite les agin! 50 successfully 
er ay ena 
5 ily. tes. this 

ehinahaad, in teotifyng our 
al skill in the ee sri 

in the ‘and execu! 
of the talents nd expe? 
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Wvaa carried on, for ascertaining certain polute re~. 
S extension, ; "i dle and Pr 
ior Tesult ‘eens 
fords of the repert, whlch ‘tpg ie 
sidering that the attention of 
awakened to the necessity of 
lnsving the gesus of seenag 
. seientife men 
a ean so novel and s0 ‘pinnate 
stn ve 
‘monte with ra mete ms cana ea Sree thepee 
reenter therein would 
Peat ees setae 
is eciean bs T sual Face “Rtas res 
Rental oral aeomisrallent 


‘The Harbours of Rey in progress are works of national 
atlity. “Those of Berean i She” Chunnel Tue, 
Walker, a jewlar attention. ‘The former has 
‘nary effects on the litdral currents and in 
the shingle on the coast, and the latter will afford 
protection to the storm-driven mariner, where he before expected 
only danger and death, The Breakwater off Portland Island is 
important, not only as utilising one of the finest bays on our 
but also as an immense engineering work, intended to be e: 
almost entely_ by eonviet Iso ee account i, was 
ne its construction as simple as possi 
ites been achiovad by Me: Handel, whowo, Genign je to form slong 
the site of the intended ‘atimber ‘earried upon 
terew piles; on thin @iNl be Iara 
Planes with the quarries on the 

‘be bi it, and their contents 









Pinel LL 


wensive 
z.—In conjunction ie these es ret works may be 

eo — ‘eatares. 
‘structure, tba Mr. 


‘The first is an iron 
wall, and four miles Lighthouse, 
cart tector 

the exeeution of wor 





which would probably not have been constructed 

possessed the modern facilitios for 

aaibe fam a 

ian the famed Eddystone 

is of such an outline as scarcely 

Tite or Sometareas es and bear a ght at ouch 
or no OJ jon e wat a it an 

tlovedion atte fonder H ectessiely tania, BGC hese case 

Columns, with a strong bar of wrought iron in each, sunk to the 

depth of five feet into the rook, forming at the base hy 30 


fapering “upward at of 
ery fect, eet the d ‘iwellleg the three with 
and provisions for four months, the whole nie] 


Tanttra, The acces to the dwelling inby a contre ast 
aloe. ES 


is more ex} 








tho 
Tuy, be permitted to'feel som 
od of he oth Easton ai a 
‘connection @ Boulogne and Amicus rall- 
feredurseetieen the two 

my mind and 0 long 

i cenraplnte tea cg? af seer epina cae 
‘and. com of eon e di- 
i * oe toe ‘and home 
ing ace 10: rey sa) even- 

Mr. Seott Russell mast be par- 


asin June, 
the sta~ 


must be mentioned, the } 
B. Wilson and Co. (of Leeds), 
design, and under the direction of Mr. John Fowler. 
vessel, which is four hundred feet long, fifty 
a deck area of twenty thousand 
stage, for these fast pas- 
ng seta ‘independent of the 
‘umber. 

is about half that of asome- 

‘time previous, from 


built by Messrs. 





and urging us onwar 
lowed; some of them 

Rennie, Walker, Stephensor 

have left worthy scions to complete the 
menced. One great dut 

record of their works 


labouring classes; the 
ong Shp introduction of ES reo Nea 

in this latter portion. inestion, the railways should ag 
pric aye for if their cotebllahracat has created 
necessity for travelling, and produced great 


changes in’ 
transact by rendering unnecessary the intervention. 
Peron between the maunfactarer and the. tradesmen, 





ag er ipa skill of in 
na Sears rut 
ex 





fessional skill 
cation of tractive power, and all 
and it may be reasonably expected, 
i ‘AMorded to. railway we of 

ing ail of this coupitry to bear upon 


lesrquections, say net only prod grest sontomy Inthe work 


greater 


im) 


thus set at rest the question of 


mney in the general plant, but lead 
ny ae adr Sag: sere 


the parts of the (so called) permanent way,” and 
i 


cmcomaye be 


desideratum which 


almost vital importance to railways ax an 


I feel, Gentlemen,’ that, hugried and imy as this sketch 
Cnparegert ui lib jed me far eek the limits Thad 

intended; and 1 must request your indulgence for 
: occupied #0 much valuable time. You will not, however, 
‘find me"%*o'trespass upon you ngain; and, with reiterated thanks 
for the honour you have conferred ‘on me, I will at once enter on 
‘the duties of the office, and proceed to the regular routine of the 


evening meeting. 





MORTON'S IMPROVED PATENT SLIP. 
Patent Hydraulic Purchase Mackinery, applied to Mowrox's Patent 


© Slip, by Mr. Daxtrs. Miran, C.E. 


Ly St. Georgée-road, Glasgow. 





advantages of ‘Morton's Slip” over all other modes of 
gestae fr repair Sc» in peed, soononiy, and eficleney, 


wre been Jong, est 





by the evidence of the ublest scientiiie 


of the lines. A wide | sth 











Sat, That the improved machinery ean be laid down for less than 
Onecbalf the cost ‘of the prestut machinery; for very lange slips 
‘much less. FS 

‘2nd. Ships will be taken up at double the as but a very, 
cenull praparcon of the power i abworbed by Hietion; and, from 
the machinery ae ae (-acting, no time is lost by stopping it to 
take a fresh hold, f 

fd. ‘The motion in denying up a ship is so perfectly smooth and 
uniform, that no part of the carriage or is exposed to any 
ines jes little space, is not subject to de. 

Ath, It occupies little , or 
rahgement, and the same foundation does for both Pd 
chinery and steam-engin 


Description —The engraving, fig. 1, is an elevation of the pur- 
chase machinery, in which A, represents w hydranlie cylinder, fas 
toned securely 4» frm feusdation at, te\aippee ead’ of Aba aif. 
It is fitted with a moveable ram B, working tl sh cupped len- 
thers at the neck, "Two side d, proceed from a on 
the end of the rom, slong the sides of the hydraulic eylinder to 
another crosshead E, where the traction rods are fastened, connect= 
ing it with the carriage on whfh is the vessel to be drawn up on 
the inclined plane, as represented in fg. 2, ona sinaller scale. The 
tuuction rods are euch of the same length as the ram. F, is the 
cylinder of a steam-engine with its conn -rod commun 
8 rotary motion, by manne of w crank, to the at. ‘On the shi 
are other cranks for giying a reciprocating motion to the plungers 
precept Hay ¢ or pedir peeves pres 
motion of the whole, 















































@ 

‘as the motive power employed: 
hydraulic purchase, but, of if l 
hing ae ee 
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GREAT SUSPENSION BRIDGE IN RUSSIA. 


Considerable interest has been excited in St. Petersburgh by ® 
remarkable model of suspension bridge acros the river Daicper, 
Kielf, one of the principal cities of Russia. ‘This model was 
made in London, where it was exhibited to most of the principal 
and 8. Tt has since arrived in St, nung, 

has been put up in one of the grand saloons of the Wi 
wl sa formally presented to his Imperial Majesty 

‘18th of December), by Mr. Vigoles the Bn 
whose designs, and under. whose immediate direc 

dacpom, eonstraating. 
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i therefore, five suspension piers 
rivet, opp srooring, onvtoetntion th left bad exouiag aaa! 
ing butment on the wide of the stream (whi fre: 

ive igs a ante forte viel tie an 
‘in the river.), and an al ie on the 
bank, Ench of these have required a cofferdam of unusual 
‘the two last mentioned. ‘The architecture of the 
piers is rather novel, and of a striking character, 
with that used in the extensive range of 
crown the heights of Kieff. The ways tht ‘the piers 
clear breadth of 28 feet, and a height of 35 to the: 

ular, arches, latform hus nearly 83 

extreme breadth, of sri $ foot aru exclusl rely devoted $0 
‘carriage-way; the platform is su; ied by chains, all on the same 
Kernel pin, on each ide of Se road; the foot 
ject beyond the chains, and are carried by 
Piers ext 80 that the foot passenges 
or link feet lon, ea pias ibn fe 
Of links 18 feet long, and each weighing about. ewie3 
she. Wealth, ol:enah, win, and the to u 


the. semi 





sete rte ant 


ind nearly 100 


mame ease 
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if the hydraulic cement required 
4 nr, ct sail par 

t 8 ‘4 peculiar clay found ia t ani 

j diples laid down by the celebrated Hens 

iblieation, The buildings for this 
ng gignatio laboratories, whara he 

day it, Right large roasti 
goalies in satan tion; the 


fons and masonry. 


ide, 
‘ly general idea of the principal 
Seog jean sachs in 
21 English mile, and eove 
ee eres 
il 1848. The ce- 


iven here a mer 


my 





f 
_-Barope te lengsh ring 
rare of 100,000 square 
The works were first commenced in Ap 
the Gfet sions took place ih September of the 
ra Hight large coffordams were completed by the exrly 
iano of theee having been & ‘or damaged by 
(veal ‘since been entirely reconstructed. Th a 
the abutments und of two of the river 





etn before the winter beyer, snd al! the fou er 
hare igen scouted "by ‘an etensive eystom of protecting 
‘of mattrasee-fusoines, Inid down according to the modern 


tee in Holland, by Dutch eontractors brought purposely to 

off by Mr. Vignolee.” Tt is expected that the mee At th abe 

will be completed by the end of the season of 1850, and that 

18 course of the autumn of 1881, the Kief Suspension bridge 
Sete cosets the Dnieper from the northward, 

proacifg the Dnieper from, the northward, as 

‘n Ly wing been ipesily soueged in the great floods 

43, will be put into sufficient repair for the roads on the left 

the siver. On the right bank, a fine new road slong: the 

re at the foot of the acclivities leads up-stream to the commer 

nd other parts of Kieff, and down-stream to the present ferry 

Bee, er soak ol te frees sapenting 

ns on the above. 

Fema ridge is on a scale of 

‘the length of the actual work. It is the most per~ 

ho kind probably ever designed or executed, and 

‘on Mr. James, of London, the modeller, 

‘assistant, Mr. Sims, who, with another engineer, 

Ldndon to ereot the model at St, Petersburgh, 

or k—and 
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A Treative on the Rise and Brogrese of 


Decorated Wintow Tracery 
in England, By Eowvxd Suanre, MA., Architect. 
panel 
If the passion for mediaval works has had no better results, ita 
had a good one in this, that it has given us a copious literati 
the mediaval styles, and has destroyed the monopoly of the G 
nd Roman styles,” Bo lon 1 these latter wero the nl 
Pee eee 
fagtume tho air of superiority wi pute; 
Greek and Latin ngunges were aalted Tend, when’ these lon 
iad_a philological organisation. It is a bad thi mn 
ile are nevod tie gohla’ 26 thiaking Yor “Chemegleoa, ad 
Pecome  Ulius jurare i sera magi’ When once they hare 
taken to themselves a muster tnd near in his mame, they rey 
like other dogs, faithful to his service, and snap and snarl 
everybody else. "So was it with our classe architects—the princi- 
Hit of art won aie, ha ole or Da oh a 
cy as a wea inst any las it wi ought any- 
Thing could be beaut! or sublime thou dl amp. 
It is to be hoped we are getting to a better 
shall be neither Ionic, Italian, or Christlan-ite sec 
ho able to acknowledge and appreciate the beautiful in 
in tho Indien, Poreopolia, Hellas or ‘and havi 
thereby so much nearer to the zig 
‘we may be inspired to do something of our own, 
has a true love for art hs, th intorest in 
vation of every department of it: the architect should 
aging for Kimsa vectural 
not claim his sym 
gives us practical 
art, but as to the productions of Egypt, Pet 
‘Thus, Layard, Fergusson, and Owen Jones ar 


cul 
make a 
does 


e as great 
to the cause of art as Wilkin or Pugin. It is very certain that we 
want all the energies of the human mind to be successful in the 


noble study of architecture; and nothing can be so surely « 
‘a6 restriction to any one school or school-book, if we are 
have a national school of architecture as we have a national se 








cea reer ele 

o ee 
ee ee, ‘a8 much as to variety 
‘mere archwol; or artis 


fal and sucbessful prosecution of «restoration 
n. 

It is very evident that had wo 'a better: knowledge 
structive details of Greek buildings, wre should be much more suc- 
cessful in the imitation of them; neither would so much diversity 
SF opinion proail upon Ina questions of Inter, a lights, wi 
srhick limita itself to, br "gene Foaturen migit hake been 
thought more favourable to the study of the Greek 





to 
were claimed 








0 much matter of special ie 
merits of the author so to do; but we cannot take leave of him 
without saying that he has written a book well worthy of i 


il of members of th and of the ‘circle 
Fitdanteot madioval archtdscure ie ley and elena Gevataes 





tof Beyond Margin Koon: sren tre 
tion with a vase, partioularly happy in 


cannot say we like so well some of the srohitectural designs. 

‘show ‘the old leaven of the sham elassical, where the mere 

. n of a cornice, or some such feature, in a bald design, 

Pata fe de day Gr tara a siya. The conrontonaly 

, the circumstances, there is 

Mie rests the ection af = toy iullting tend af a 

An ‘monument, in which Egyptian peculiarities 

been 00 fit, im iis no better; and although it 

give an example of the tian style, it gives no favourable 

were of the nrcitect 

veork. isto be in four quarterly parts, and to enibrae ity 

ft andiwe very much mistake if Mr, Hakewill will not suo 
d in giving his readers employment, and remuneration, as well 

Hoel it Say lke tan Lint So apply thonuclven total brasch 


" 


Pictorial Guide to Ripon. By Jowx Rrouann Warman, 
Secratary of the Archawological Institute,” ‘Third. Edi? 
tion, London: Nichols and Son, 1850. 
Eeclesiam 8, Wilfridi in 
Ww. Dares Bavor, Ba ROS, 
: Simpkin and Co., 1850, v 
‘Guide-book is interesting both to the anti and the 
ott & most accurate and. ehtertalntog etd 
whedral church of St, Peter, at Ripon, and of 
flee of Fountains and Bolton ie Snr lt eg 
ieee excavations going on at the’ present time 
sila of Earl de Grey), under the direction 
‘north of England,— 


iguary h 
itherto neglected 
result »borati 


it hal ee dividot ate a 
ri i troniues | 
‘ier ee 





sgrent 4 
Siabour ; i to be cerbyed 

3 Gees jamarns cw es 

* | Sock ev eke suotrand Woe 
scale 14 inch to the 
figures. 


“The peculiarities of the Maeiae mi aes Beret Sec 
Pha gempnimods fsa ai tha dimemdons ot seta aad 
Sheeting ponetyto ar aa. ty aur memes MONeae 
not 


ape 
~ 
to) 


bet ‘ 
‘The flowing are the general dlnenlone — 


Hight of Rusticnted Basement 
Tigh of fone Galina 
Height of Entablature , 


. E: 
Total Heicht of Inferin Order. 5 
Height of Blocking Conrse . 4 5s 
Height of Composite Column ty 
Height of Composite Bntablature > > 





‘Total Height of Superior Order . 
Height of Balustrade and its Plime > 


‘Total Height of Building =. ks 
‘Total Leagth on Plinth Line 2.2 


In the Livrary of Woreeater College, Oxford, 


Buildings and Monuments, Part V. Edited by G. Goowix, FSA. 

‘These illustrations are so well executed and so pleasing, that we 

regret the series is drawing towards a close; nnd we hope, there 

fore, the eneours ir, Godwin has alrendy. received is such 

Sr sodaehihim bacon 46 soecabacanncher esr gah 
ws the book has the 


ne ita ieee om Se Coty it has ewe 








al ns well a8 a popular val 


Bk Devmite Dodane “tase wie 
‘Mr. Dempsey has in this book brought 
mati stint a tthe Bitannia and Coa 


already 
piecemeal ir ply 
east thy gad fo 































are so propertioned that: 
‘rimes a great as the load they 
tus great. 


their breaking-weight shall be 


are expected to carry, or in some cases four or five 


it imes as | 
ractice of different engineer. ther 
dustdbr tnt one-Card oF 8 betsLlogsweigit a aa vate ¢ 


Joad in the latter case as in the former, 

As it soon appeared, in the course of our inquiry, that, the effects 
of Mange Soliey macting with. grent vuoaiy upon structures had 
never been made the subject of direct scientific investigation, and 

that in the opinion of practical and. scientific 
uch an inguiry. was highly desirable our attention wae 
directed to the devising of experiments for the purpose 
elucidating this matter. * 

‘The questions to be examisiod may be arranged under two heads, 
namely— 

2a AT bahar sultans ot etal shich ta bn exposed for 
a to and 9 undergoes any change 
in ‘he Eesasiitt ot ‘its particles, by which Tehama woe 


2. What are the mechanical Es icagtie mls praite’ and of the 
of heavy bodies in deflecting and fracturing the bars and 
‘npon which they are made tonct ? 

A great difference of opinion exists am¢ ractienl men with 

respect to the first of these questi ay 

elicited 

whi 


i 





‘of their ultim 
to say, the deflection whieh ‘to their fracture 
pesstroy oe ta Sis inl to Veled Con af ea Mla 
eeny tnt 'allibe bars (ber unl redatet Oe 
blows, each bending them through one-third of their 


Another 
by which the whole bar was also during the depression thrown. 
oS ee 
when 1] sion Wi to onie- o 
the bare were not weakened. ‘This was ascertained 
tag hers i she ual sone iE sation 
ver, the ons prod 

Breeder neal ofthe Itimate di 
notut en less than 900 depressions, 
spends ih and Condon the tarmee 

Sots eed maar nese aaa 
weight was con an 
Hott one end to ts ther af ¢ ber or Hint ainikers ae 
above. A sound bar was not apparently weakened by 96,000 
sits of the weight. tn 

Ts may, on the whole, therefore be suid, that ta far au the effet! 
of reiterated flexure are cast-iron beams should be so 
proportioned as scarcely to suffer a deflection of oneSthird of their 
ultimate defection, “And ns it will presently appear, that the de- 
flection produced by given load, if laid on the beam at 
liable iderably increased by the effect of 


Fest, is 
to be consic A 
well as by motion imj to the load, it follows, that to. 


parted 
Greatest load to be one-sixth of the br 
Siauclens lease ssby avon upon tie eppod ae Gat Sea eee 


limit 

4s perfectly sound. eee 
Loitos satan Wensoeus Wy oes oF erie can soak 
deflection ee sy Baie ths eet eee en tatie- 
Bh tay creer eoripeeenigrogre ee 4 
effects of ussions and 





upon the bar. : 
Mh is was on w sufficiently 0 i 
call yalue.to the resalts: the upper end of the inclined plane was 
| Mearly 40 feet above the horizontal portion, and a pair of rail 
Ne Jength for the guidance 
loaded. to about 2 tomss, the 
i of this-railway. 
clined and horizontal. portions of 
by agentle curve. Contrivances were 
means of which the deflections-pro- 
32 lonted.car wore registered; tho valoy 
so measured, but. that velocity was, of 
it of the plane, and the greatest 
‘was 43 feet: per second, or about 30 miles per 


number of riments were tried with this ap; 
@ purjise of comparing, the effects of dllerent loads and 
upen bars of various dimensions, and the general result 
1 defiection produced by a.load passinge along 
than that which was sap by placing the 
‘at vest. upon the middle of the bar, and that this.deflec— 
increased. when. the velocity was. Increased, Thus, for 
| example, when the carriage loaded to 1,1201b, was: placed at ‘rest 
upon & pair 0” cast-iron bars, 9 feet long, 4 inches broad, and 14 in. 
it produced » deflection of {th of an inch; but when the 
go wax caused to pass over the rw at the rate of 10 miles at 


effect of. a 


given lond 
ond! will breale 


bus voight ef 11761 eu 
res: but & 1,T18. 
caver then at the rate of 30 miles an hour. 
Hy, gear ebptared that when motion, wa. given to, the, lod, the 
did no in the centre of the bs ' 





‘in, the bs 
mouth, with the inalined planes ibed, the 

the load was from three to ten times that of the bar; but 

much greater than iene ‘ocours in bridges, partly: 

in. experiments 

Perse fection sufliciently appa 

difference of length; for 

‘of the Jond were 

small 


to 
isstated that in a brid 
than one-fourth of an 


mime 
the 
‘the: weight of the load 


Tengti of the, bridge ic plain tine the 
the: i 
Portsmouth: experi ill con on 


alice 





‘We also made some experiments by means of the lage appara- 


eee See ae: 


‘rs ene very great, 
sete wre ee 
‘ai fe ci : 

‘he general impression amongst, 


variance with ‘the above results. —'T) 
ee toarcicnopee anal wae bby 4 


velocity over a girder is less than the 
be ‘trove by a 
solely to the jerks.of 


the enging or train produced bypassing dvor ineyualitien atthe 
junction of the rails, or-other “causes. 


|, the 
sthway for: the 
neey and aaight tend 40 
to he iat 


we have submitted 


‘our ‘obligations to the 


the same ‘weight at rest; even when they have) 
ave attributed it: 


and of any length, are— 
‘For Extension, w= n9ng4o4o 5 — 


Where 1s the length of the bar in “aden $ 
ag lhote formule ‘were obtained fom Sho mean sowallono ar 


‘of cast-iron, 
serine seid perme 


<P irancenen ne ar of its, 


of cast-iron derived from 
inch, an vreeores 


gt at Te suse be 


ee: ee cared 








of - 
vmap of the kingdom had been constructed representing 
in which iron is found and worked we to the 
of the Museum of Geology for 
expressly to accom) 
ne f which the furfaces now in blast are. De 
joel diferences of opinion exist with respect to the best 

‘and mixtares of iron; and, after all, it appears that those 
for lay ings depend practically so much upon the 
“question of relative cost that engineers are rarely able 
‘the very best fnaterial, It is generally admitted that en- 
We no guaranteo thaPthe mixture for which they have 
‘ita contract shall be that used by the founder, and no 
‘test by which to determine whether a given piece of iron 
‘heen manisfactured by hot or cold blast. A very good protec- 
‘appears to be contained in the recommendation of Mr. Fox, 
in contracting for a number of girders, should sti- 
E they should not break with less than a certain weight 


‘red number to be cast. The fngineermay then select one 
con, nd, if it break with less weight than that agreed 
‘upon, the whole may be rejected. 
‘the beginning of the railway the bridges were natu- 
‘constructed upon similar principles to those which had been 
red for common ronds or aqueducts. Some of these 
‘constructions haye proved inadequate to sustain the enor- 
oad and vibrations of railway trains, | Some have been con 
toc expensive; others, as the suspension bridges, have been 
1d wholly unfitted for railway purposes. Moreover, ‘the neces- 
3 prenerving the Jovel of aailroad as much ae possible, com 
that of unde or over existing canals rivers or 
Ju created a demand for ne forms of bridges which a 
ing Kept as low as possible, consistently with the proper 
way or passage below: or, in other words, of making the least 
aidereoes cI lore beiween the vood'ar sroam Yh the 
yo cary and that which it has to eros 
0 


ee 
i 


i 


E 


atl 


f 
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‘settled state which would enable an engineer to'apply 
ith confidence, We have therefore thought it our 


iles wit 
i into the present methods of railway bridge-build- 
ioe valsersa fridence the opinions end practice of ihe Tending 


(yeti rofession eel adage dd this branch of 
tonpect to tho form and propor- 
eer “emer ee th peti dimits t the en 
it ‘su . of combining 
‘of the tess ations foie steep 
iency of several combinations of wrought 
Hn which tha eciplos of Ue ards 
nw of the 
are introduced. 
‘and tht which admits of the greatest por- 
iven elevation, is, undoubtedly, the sti 





le. 
‘partly from a little indulgence in 
Skew bridges may be found, of which, from 
‘ridge, the girders are more than double the 
red bythe direct epan of the opening to be cromod. 
ce the sean of the, eposing or othe Semana edie 
fhe, se of single straight girders unadvinable, straight girders 
built up of erred separate castings bolted together, ‘some 
times trussed with srought-iron ‘tension rods, are laneely on 
jlofed, and necessarily with great varieties of jon, By. 
Risse tnoans’ the, girders may be extended to spans of upwards of 
120 feet. 

"When wrought-iron is combined with east-iron in the manner of 
trussing, several difficulties arise from the different. expansions of 
‘the two metals and the difference of their masses, which eauses the 
wrought-iron rods to be more rapidly affected by a sudden change 
of temperature than the cast-iron parts, The constant strain upon 
the wrought-iron tends to produce a permanent and. 
hence tension-rods may requirg to be occasionally serewed up. 
We have sought for opinions and information upon al these ques- 
tions, nnd these show that the greatest skill and caution are neces- 
sary to insure the safe employment of such combinations. It is 
not admitted that the vibration of railway trains would loosen or 
injure the bolts or rivets of compound girders, Nevertheless, 
wood, a or other simigar substances have occasionally been in- 
roduiced between surfues to diminish the communication of vic 

ration. 

"The general opinion of engineers apy 
iron ar the best form for an iron bridge when it can be selected 
without regard to expense or to the height above the river or road 
which is to be crossed, For low bridges the bowstring girder is 
recommended. Lattice bridges appear to be of doubtful merit, 

The Intest mode of construction that has beeh introduced con~ 
sists of boiler plates riveted together as in iron ship-1 
‘combined in various ways with cast-iron. Hollow gir 
formed, which are either made so large i 
carriages passing through them, as in the Conway and Britannia 
bridges, or else these tube girders are made on a smaller scale and 
employed in the sane manner as the ordinary cast-iron girders, to 
sustain transverse joists which carry the xoad. ‘The first Kind is 
applicable to enormous spans, those of the two bridges 
tioned being 400 and 462 feet respectively. The second kind ate 
said to be and more elastic than other forms for spans that 
exceed 40 feet. ‘These methods appear to possess and 0 
many advantages, but they are of such recent introduction that no 
experience has yet been acquired of their powers to resist the 
various actions of sudden changes of ter ‘vibrations, and 
other causes of deterioration, We Ive thal it our duty to 
seek for information with respect to them, and we find engineers 
to be for the most part. exceedingly favourable towards them: but 
for the reasons above stated we are unable to express any opinion 
upon them. At the same time we desire to bear testimony to the 
pitient are and scientific manner in which the forms and. 

ions of the great tubes of the Conway and Britannia bridges 

been elaborated; and we must beg to refer to the Minutes of Evi- 

dence for the details of tho information which we have collestad, 
vestigation in whi have been con 

evident that the novelty of the ral shee lnweaaea 

variety of new mechanical 

yet hid time fully to develope 


on 
tent and number of new railways, and ‘with w 
Soak aad numb oa vay sn ee wie ay 
such shoo eonstnction Thas aggapenet aot caae 
ive niew 
‘of mechanism and. ‘ade t00 weak, oF 


to be that the cast~ 










ly progressive as the coi 


x 
opinion tia Sapiceiivs ences 6: 
wel roportions- of the iron structures employ. 
ly 
e 





ect to the forms 
rroportions therein would be 
dient. 

‘would, however, direct attention to the general conclusions 
wwe have arrived at from our own experiments and from the infor~ 
‘mation supplied to us, namely,— 

‘That it appears advisable for engineer: 


denvouring to procure a spe . 

‘That te caleulato the strength of » particular iron for lange 
eee teva ose thickness to the 
thickest, ‘the ct g 

‘That, vine Ded Storniket to resist the effects of reiterated 
flexure iron should scarcely be allowed to suffer a deflection equal 
to one-third of its ultimate deflection, and since the deflection 
[reduced by a given loud is increased by the eects of percussion, 
is advisable thatthe greatest load in rallyay bridges should in 
‘no case exceed one-sixth of the weight Which wor break the 
beam when laid on at rest in the contre, 

‘That as it has appeared that the effect of velocity communi- 
cated to a load is to increase the deflection that it would produce 
if set at rest upon the bridge; also that the dynamical increase in 
bridges of less than 40 feet in length is of sufficient. importance to 
demand attention, and may even for lengths of 20 feet become 
more than one-half of the statical deflection at hi cities, but 
can bo diminished by increasing the wtfiness of the bridges it is 
advisable that, for short bridges Speaks, ‘the it defiec- 
tion should be calculated from test lond and highest 
velocity to which the bridge may be liable; and that a weight 
which would statically produce the same deflection should, in esti- 
‘mating the strength of the structure, be considered as the greatest 
load to which the bridge is subject, 

Lastly, the power of « beam to resist impact vavies with the 
mass of the the striking body being the same, and by 
increasing the inertia of the beam without adding to its’ strengt! 
the power to resist impact is within certain limits alao increased, 
Hence it follows that weight is an important consideration in 
structures exposed to concussions. 

* Whilst, however, we lament that the limited means which have 
been placed at our disposal, and the great time required for such 
investigations, have compelled us to leave in an imperfect state, 
or even to, noglect Seen many interesting, and important 
ranches experiment iry, we trust that the facts anc 
gpinions which we have ‘been evisblod to collect wall verve to 
nitrate the action which takes, place under varying circum- 
stances railway 8, and enable and me- 
Shanto-e‘oppy tus eal wi tapes coabiowce Uns berintors 


Whitehall, 26th July, 1849, Wrorrestey. 
Ronver Wins. 
Heyny James. 
Groner Rexx, 
W, Comrr. 

‘Earox Hopexnvson, 
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fn the hot-blast iron, and. gra monly 
face of No, 1 hot-blast than on cold-blast iron, Mr. Charles May 
{hat by the ave of the, hotblat the quantity of carbon which gan be 


Glynn says that its use is to produce in large 
he conde he lavenion tebe of ret pete Senteh 
con: invention to benefit, as 
Kronsmaser tome duew Sind of lerwhlen though ofc woke ebarasay 

further experience may enable them to parify and improve, 

At the same time the hot-blast is essential for the iron-stone 

from South Wales with anthracite coal, and the metal is 

strongest character. Mr. Glynn and Mr. Stephenson 

hot-blast iron is dark grey im colour and very fine in the 5 ut 

appears to be universally agreed that there is no certain method of distin. 
ing hot-blast. from cold-blast iron. 

‘tem ‘of the hot-blast at the Gartsherrie furnaces was 680° Fahrenheit. 
i, aprenden ob alae anc Imporanes the eral 

tong of aiicnt set of ev, bo emer, Aha Ang te Aer 

{rons generally throughout the country there is m proximity to an 

‘standard, He concludes, from a series of experiments inade by him for the 

High Level Bridge at Neweastle, that hot-blast iron is less certain in its 

results than cold-blast; that mixtures of 0 

those of hot-blast ; that mixtures of hot and cold-l 

‘that simple samples do not run so solid as mixts 

preter mang des of fre 

pret irom, 

Toor icon, At y however, generally 

ferent parts of the count 

in mixing them is to o} 

‘greatest atren 


irons. Mr. Morries 


















so get impeoeme Clarke states, 

‘not aly ‘same,@nd though there is not much difference 
‘Wetheatugiate strength ot ion, that some quale extend such more than 
‘others before breaking. 
int ‘Load to Breaking Weight, in Girders—There appears to be 

preor btmnn eget 


a ble difference of opinion a to th 
Fond which x girder should be allowed to bear and the breaking weight. 
‘There are two conditions under which tho weight may be applied, vz fist, 
“amhien stationary, as in the case of waterctanks, floors, &c.; second, when 
‘the weight moves so ax to etuse concussions and vibrations, as.in railway 
“An girders for te first ase ‘Mr. Fox and Mr,T, Cubitt 
‘iat the breaking weight should be three times the greatest load 
‘Me. R.WDarlow four times; and Mr. Glynn would wot make it tess:than 
i at ct 
je that he a 
crtmovifs ofthe breaking weight; bt be cours that 
horrule he adopt for calculating the dimensions of his girders gives more 
‘than the usual strongth. Mr. Grissell and (Mr. Charles May consider one- 
“third to be suficient 5 ck, Mr, P. W. Barlow, Mr. R, Stephenson, 
- ‘ausd Mr, Josoph Cubitt adopt one-sixth; Mr. Hawkshaw prefers one-seventh, 
Sexcopt it) cases where great caro is exercited in the selection of materials 
sand when aamaller proportion would sutlee; and Mr. 
“Sponsiders that in structures-expored to concussion and vibration the ultimate 
“strength ofa girder should be ten times the greatest load. 
eats for Girders.—The opinion as to the amount of test which 
“should bs 10 gittlers is that the test should amount to twice the 
fond. ‘Mr. Joseph Cubitt would employ three times the greatest 
‘orhalf the breaking weight; and Mr. Thomas Cubitt considers it safer 
Almost to the extent that would break it than not to, prove 
of girders is the only means of discovering defects 
‘concealed from the eye. Mr. Brunel, however, 


oud. Mr. Hawkshaw and Mfr. P, W. Barlow 
is used suficient vibration is given to the 

-the weight into the scales used in testing. It is stated 

saker girders are usually tested by means of the 

5 but Mr. Fairbairn, Mr. Locke, Mr, Brunel, Br. Joseph 
air, Fax poner sting ectonl weight, on ancountiof the uncer. 


“Loads on the Bottom Flenge,—It is ndritted that the mode 
se onda om th etion oe af «girder : 
vand Mr. Locke do not 


by: 


F handling: 
limit to the dength. “they: 

‘be made more than 50 feet long; in which opinion Mr. Wor ent ae, 
Grisseil concur, but mame 60 feet as the limit, Mr. Glynn, Mr.\Charles 
“May, and Mr. Joseph Cubitt would make them.from 40 to 60 feet. Mr. P. 
Wihatlow, “Mr. Fairbairn, Mr, W.-H. Barlow, and “Mr. stato 40 
‘feet as the limit ; and Mx rune! names 35 feet, as he not consider 
that sound castiogs can be ensured to greater | “Ms. Yalthairn, 
‘however, mentions a girder in Holland 70 feet long cast 


for 

orga resulting from Mz! 

prestion of iron is that which gives the greatest 
tions are.generally modified.to suit the "var 


fa 


She ascontny i haiing sTagge top sage to "Sl Aie Moediggrso, claarese- 
rnecesity of having & an 

ene fo wi shop girder Mr Btaptensov recommends tro tobe 
bolted taget ‘a baulk 6f tiniber between, to whieh the rill isfixed. 
Mr. ee a ‘Fox, ced ‘Mr. Joseph ret Eo peels m4 
top taage be incense beyoo : = Hoiigkineon, 
HE ar ene nl onion Rew He bolunr ial ered wee 
{toe the uiched form of gitder-whenever practicable, and ‘the former gentle- 

shit girders have'been in fashion, and + 


tendenoy to e 
‘and he considers that the shape 
‘as much eonside i 


from byth to 
tse taepen om theorems that a 
‘constructed to carry will, even if left on fo 
deflection of the girder to increase, ualess 
‘considerable changes of tem 
Paithaira and Mr. Draidw: 

crtion af its 


‘the effect of the sum coming out and shining on the Conway tubular 
oul an sto ha oon dame th be ‘one inch ; and 
‘mentions that at night, from the low temperature, the deflection was alwass 
‘greater than in the day-time, Mr. Fox instances the effect of frequent and 
‘reat changes of temperature on some short girders, 6 feet long, 
‘support the hoods of the forges in his workshops. In the day-time they ate 
‘0 warm that the hand can only just bear the heat; at night they become 
cold. The effect is to make the girders sway, aud the swagging 

. “Some have attained as much as 3’ deflect 


‘pression of engineers appears: 
weight: 
mies yalhecba ish vdodiy eraser 
Served, ih many dnataces de attributed by Mr- ; 
Dies Yor, tothe inequitan ‘tthe fence? the tao eft 
considers, that the 


|| the engine, Mr. Hawkshaw however 


grag red srcrme-czoceplencl a ausailt-iuereae, % 
- Pa W, Bat ol slight increase, and Mr. W. H. Barlow, 
in referenee to-this subject, cites a curious phenomenon which he observed 

"iz that witha heavy goods tran at alow 


on atimber viaduet, a 
certain amount of ‘deflection was produced ht an exprest train 
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Bowvtcng Ginter Me, Hankin Me. Giyomy Mi, W. H. Darlom, Me. 
Loake, ; are agreed’ in considering: r 
form of girder, wih bow cl 


either of eavt-iron or wroughtsiron cells 


Hi 
Hed 


siders that the 
in the rails is-a groater cause of danger than: vi 
‘to expe 





iment. on the impact, he caused the rails to be whitewashed 
rile before. the of a fast train of 12.carriages, and. that. the. 
Srapeituctions ‘tate fourte:caseed. myaoes 64K ‘them of 5 inches, in 
Tength to be left untowched by any of the wheels in the train. 
‘Structure in Iron—Mr, Rasitick mentions that at the 


jan icture both 
‘asuecession of blows, the wrought to.a. 
larger 


ha ohnorved chvagpeenane 


made 

















Meare 





ae ey 


" auin crv aNonvEaN AND AnCHITEETS JOURNAL 


‘the first instance, for though when a piece | proving a girder allows a 
t0 20 feet it pial psting weight wil 
‘80 when rolled from 1 foot in Mefers cast irow in all cases to 
‘of structure which he has | feet an arch is best; if the height docs 
ink wanting. Mr. Locke it should bo placed above, ‘The difficulty of transport is the 


‘the structure-of iron, but would not | limit to the length of castings. 
‘opinion as to whether the fracture of axles ardee from that cause; | John Hawkshaw, Krg., Civil Engineer,—Low Moor iron is the 
great ‘ug Agcend ‘broke when the cravk axles were in | girder bridges, good grey Staffordshire the next best. 
have been adopted fewer breakages have 2-Brds of No 2 of the caerepeey iene birth hy ord 
|. Mr. Brunel doubts the change, of internal structure, and thinks the | tare for large castings. Hot-blast iron is not so strong as t 
‘of different fractures result as much from the mode in |, The ouly gaarantee against the use of hot-blast iron is the character of 
Retisae Salles Uden is ny seeaps seed td Shak Younder, The sirsgthof « widet should be seven tines the toad, 
change of temperature wil) also luce @ variation in the fracture ; that we nt 
‘hit cold ane aed esos xian Cnciens than the same iron warmed | gitders might be increased beyond those 
£ ‘and that wrought iron does not actually become erystalline and | make a simple cast-iron girder of 100 
but breaks either fibrous or erystalline according to the cowbination | cast-iron girder obinins the form for the 
of ezcunutanees under whichis ken, with the combioton re. | Kimo’ mela and rele the area of the top 
hint sad be baken with titerent fenctares according tothe mode | beats it ls desirable to give vibration by blows while the presaute is on 
‘the blow. Mr. Branel exhiited various apecimens broken, some | ot if actual weight is applied, to throw the weights into the soale. A. ft 
with a 8 fracture by means of a slow heavy blow, and some with a orys- | er cannot bear so much weight on one of the bottom flanges as if apa 
Aalline fracture by means of a sharp short blow. Mr. Charles May cites the | ¥¢ top. ‘The weight so applied produces a torsion. | By increasing the top. 
‘beam of a'steam engine as an instance of continued vibration not affecting | "88° an aang yrnckets, t chee ‘is diminis! a, ‘Tt would be nearer 
aerate sans ev san i tah A ejetel senl 1 hat Na J aly Se Pai A ON 
A works to break pig iron across, at last dropped in two as if it had tre plane of the girder is that by ge Seas te ip the tet 


ity to unsoondness from the casting és increased. Tt is possible that weak 
Grentest Weights on Reiteayt—Mr. Hawkshaw states thet locomotive | irders londed with a permanent weight might iiervase in deflection after 


engines are the greatest weights whieh ean come on railways, aud reckon 12 | Jenga of cme, The deflection of @ girder should be almost lmpercep 
‘that 
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it to-at least double the load. ‘The spans for simple cast-iron 
‘Would not hesitate to 
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‘tons per foot linear as the greatest weight fora single line of way. Mr. Pox, | tible. ‘The Kaottingly Oanal Bridge of 89 feet span deflected half an inch 

Mr Pairtaee, and Ate. Broach mention 1 tone, thts. W, He Buslow sates | with’ an englee Of'34 tous glug et 80. miles por hors te bridge lo too 
‘on the Midland there are engines on four wheels weighing 82 tons ex- | weak. Preiers not using compound girders, it is however possible to 

“chinive ofthe tender, but that that weight tor gre forte permanent | make them strong and anf, Prefers plain girders with the top ange 

Egy set sea the sat ar ernhed and fattened by 1 Mr. Bipbesan. | Inoreaaed to proven inal Lltings would be seal Yo evoertxin be 
‘Mr. Locke state, 1 ton per foot linear is the greatest weight which | strength of beams wader londs applied as in practice, For spans of 100 or 





comes on a single line of rail. 200 feet which must bo crossed with a level sofit a truss like that for a 
roof it preferable, of @ bowstring bridge. Joints and rivets will not 

vi ers sac from leeton Meu Paty sete Where har Spee 
i IM hipih ef tb. okiench piven ty the Witenes exomined, vibration there should he large surplus steeogth, a breaking strength of 


recegrrmarorg Has rp ep ae a af broken axles badd 
Urpeth Rastrick, Exy., Civil Engiveer.—Has experimented on roken rails, whea frequently ery: ization existed, but cannot say whe- 
int irae Pacha tongs ioe forlarye suainge, | ther it is attibatable to's auscetsion of blows... Experiments on the sub 
‘With pure mine hot-blast iron is equal in strength to cold blast, but the | ject are desirable, Mill-gearing affords examples already made; the cast 
Sst enables elnder to be uted, which deteriorates the qu tron is there subjected to blows and vibration, and the machinery goes ou 
Aemperature of the blast alters the quantity but not the quality of the metal | running for years. ‘The use of cast iron in mill-gearing gives confidence 
luced, abont 600" or 600° is preferred. ‘The ouly guarantee against bad | in its application to other, purposes; by inquiring into the wear and tear 
is to-contract for t particular quali. ‘There iano mode ofdctecting | of mill gearing. th length of time that iron will bear shocks wight be 

the difference between two kinds of A mixtore of the Penis ascertained, The alarity in the surface of the rails would cause a 
ey improve the quit | ehh moving wih laity dee bam moe thn x ir an: 

‘e wislure of pig iron is preferable to mizing the | ary weight. No practical velocity would be such as not to give time for 

lure is formed from Low’ Moor inom, Qld Park irbneand | deficetion.  Xce doos not afford « parallel cuse ice has a better surface, 
Ri Dale iron, Cast the bridge at Chepstow. Allows a ton as | and time must be allowed for the displacement of the water. Is ereoting 
| ding Weight of a bar 1 inch square und 1 foot between the bearings, | two bridges with wrouj tubular girders, Wrought iron gives more 
‘a beam to 1-Brd of the breaking weight, but never trusts it to carry ing than cast iron. ‘The load ou railway bridges may be taken at 14 

































_anore than 1-0tb, Tron girders may be east of almost any Jengih provided {per linear foot. ‘The heaviest load is a locomotive engine? there is a 

strength in proportion; made benms for the British Museum 41 | rule oo all railways prohibiting tracks Toaded beyood a certain 

esting ta 1894 or 1820, they bil open workin the web, and were & fel | fala. Laennotives weigh sbowt 28 tons andthe tondery 10 5¢39 tans 
7 ‘were prov on 18 ions of actual weight on a eed eget Sa 

P beet P ny Iaying or 20 tons, ig! m0 rey 


nod W heavy hammgt of 14 or 20 pound, “a | rondway would be tvs pee tinea fot. Tt i dniab 
‘girders, if the height is too confined, the strength requ bo | real facts with regard to the trustworthiness of cast iron. The couditions, 
igiven by thickvess, A.girder will bear the same weight on the botiom | sider which cast Jron is placed in railway stractures is shmilar to that in 
yas on the top. ‘The torsion caused by placing tho weigit on the | millegearing, und the quantity of east iron shafting and length of time it 
flange is very trifling, und cannot take place without w greater | has been iv use might be ascertained. Is making a wrought iron bri 
soe of eect the Yer! tn oat te sar nit 0 | dotuee then teams Tee con eagratees tas alae oe RE 
unite the fange r. ‘The strength of the joists 8 iron. The term w i 
the roadway should be suftclont to prevent them puking out the Re 
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‘of length ; can regulate 


‘would not consider a beam 
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‘404eet span, Docs not conider auspen 
sof combining wrought and cast-ioa, Would lay a 
ran fot aleng. the bottom Sango. Ansatance giv to the 
‘of a beam is mare effective than when given to the 
‘large mass of cast-iron, would lay a wrought-iron rod 
ange. Does not consider that the different rates of 
the wrought-iron coming into play. When the 
itmust come, into play. Prefers um arch of cast- 
‘of height is not & matter of consideration, 1 
Canal gf three pieces bolted 
‘the vibration on a railway bridge sufficient to 
‘wot consider that there is mach diflerence of effect between engines 
fast or going slowly. Does not think vibration wo important as is 
"Pancled he Oiuerved an increase of deflection from engioes 
fast; there was a great deal of horizontal jar. Which he attributes 
by the engive on the rails. Some anay be due to the torsion 
‘by the weight bel Has aot ob- 
‘any change prods ‘roa from repeated 
at ow temperature, Thinks the subject an important abe, and 
‘could be made best by breaking beams which had been 
‘une "Or tating indore whose previ (nt nd bean regarded, 
‘and tonders.are being made, weighing together 82 tons, Engines 
‘weigh as mach as $0 tous without a tender. In estimating 
oad for a railway bridge, considers it covered with a trata, or 
‘composed of engines. Considers the Commissioners might make 


‘usefnl experiments on the Godstone Bridge. Has paid attention to 
ra, Its desirablo in girder to concentrate the power 

the top as possible, and the povter of extension as 

ble, which oan be accomplished in a cast-iron 

\biron tube girders the bottom web, which does most 


Proportion of the whole section, Prefers wrought- 

“ot wrought-iron combined with cast-iron, to resist compression, to 
‘iron.loue, Considers solidesided wrought-iron girders an 

‘of eoustruction, Thinks the top of tube girders should be of cast 

large span, considers wroughtuiron safest, Oa account of 

of cast-iron would make a castiron girder 80 per coat, 

‘The relative expense would be about 


., Civil Engineer —Tn early life was & mechanical 
in engineering works of various descriptions. 

iron, Blaina, for instuace, best for girder bridges, 
ious improved by mixture, A goodsmixture is 
‘the renialader ‘Scotch or Slalfordshire, 

‘The same mixture in ued in prone for 

ure only. ‘Thinks Mr, 
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| Blows as hammering gives; bat axles have broken with a crystalline 
ui The very heavy engines lately introduced bogin to crash the 
rails; eight tons on cach wheel seems beyond what the rails as now con- 
‘caifcarry. ‘The wheels of the large engine alpre mentioned are 
foot apart, Tt has travelled with tyyo carriages at 7% miles per hour, 
__ Robert Stephenson, Eig., M.P., Civil Enginoor—Mentions that itis well 
{tha the dl dity of Bern ion due tothe of arsenic, and 
the Welch and Youkshire irons are contrasted by the one being’ hute 
‘and the other cold-short, which is due to the presence of phosphorus 
on the one hand and manganese on the other. Used two or three ewt. of 
seme oom Tain bt the ores ld met adoring 
ixins its malleable properties to a*high temperature, loses them 
‘suddenly and becomes flyid. Mr. Morries Stirling’s method of intro- 
‘wronght iron into ett iron, is a commercial question, unless it 
‘ore flexibility or toughness to the cast iron aad makes it approach 
of wrought iron ; for if the additional quantity of common iron 
‘to make up for the difference of strength can be introduced at less 
, ‘than his mixture ean be procared, he would. be beat out of the 
‘Weight is, however, an important element in steamboats. Pr 
‘Of irons wherever it can be obtained, without having a 
| Specie opinion ns to which, mixture i beat Made several experiments 
‘mixtures at Neweastle ; does not think the difference between any irous 
80 great as to make it worth while incurring additional expense; 5, 6, or 7 
‘Bet eet. is probably the range on one side or the other from 
“ofall the irons im this country ; when using hot blast iron, alters 
“stant in Mr, Hodgkinson’s formula to mak defect ia 
blast iron being very Quid, is better adap 
blast; it appoitrs to approach the Berlio 
‘blast or cold blast iron, but prefers a mi 
i ‘that the iron be without cinder, you cannot en 
































t found much difference between anthracite ai 
i for the bridge at Newcastle are of anthraci 





enwighbouriood, Considers that thre ivory lil diference between 
‘strengths of different irons, and that it can always be made up by 

ing tho constant in the foroula. Never met with iron varying 16 por 

from a standard. Is of opinion that, taking the average of irons in 
‘this country, there ism great proximity to au uniform standard ; irons vary 
toa small extent on each side of that standard, ‘Though one iron com- 
pared with another may five a great diforeace of strength, a mistare for 
“which all engineers stipulate, annihilates these variations. "Always adopts 
‘Me, Hodgkinson’s formula. " Adopts the constant he gives, viz, 25 oF 26 
‘with a mixture; i? compelied to use hot blast iron, would take 20 as the 
‘constant, this number being derived from experiments.  Hias not the same 
‘eonfidence in hot blast us in cold binst icoo, rather from opinion than 
‘exporimenis. Understands that the fracture of hot blast is darkor aad 

















more carbonaceous than cold blast, which should be a dull lead grey. 
Generally employs six times the’ working load to be loulated 
strength of a girder, and tests it with a wei of lobo 
‘or two tone per foot in length. baile 

‘on the plan of the Doe Bridge, three casts nding (0 the lower 
‘by means of which the line of thru: bove the horizontal 





i 





deflection of u bridge of 96 feet span so altered was 1°96 inches 
‘with 66 tons in the contre, equal to two trains of locomotives itis rather 
‘pos considers that «‘oartala amount of ribs ina ent ron girder 
essential to resist the suddenness of the passing weight ; it should yield 
8 Hot Lo convert prossure into concussion, Tests large compound gir 
40 ouo-third the breaking weight, and small simple girders to ove- 
\: ‘Tests small girders with the hydraulic pre 
‘weight, suspended from tho centre, Iron elamps holding the bottom 
the platform for the tostiog weight. he weight i» applied 
Au bridges it is applied on one side, but the torsion $0 
be disregarded. It is not neces: 
‘with waights applied as in practice ; the beams that 
y ‘rost close to the vertical web. When girder 
ested accidentally in that way, has not found any difference ; wh 
girders are tried by the hydraalic press itis by accident only that the pres 
| ‘sure is exactly in the vertical plane. Does not consider that alterations 
place in irou from length of time of change of temperature 
; beam of, ‘engine, with « 90-inch eylinder, receives « 
imute, equal to 55 tons ; bas kuown them work for 
smallest perce 






















On the Blackwall 





















kof timbor 
bbotwoen for short spans; in some cases itis desirable (ohave notop flange. 
“With statical pressare, '8 to 5s the proportion of the top to the bottom 


flange. The difficulties vent the theoretical 
Aaya the beat large gers bas someon adopted Me, Hodge ioron's 
Broportion of ive to one, Tu some cases ae made the fop and bottom 
ge equal; although some part of the metal may be throwa away as far 
‘as strength is concerned, it is very useful for other purposes, Has made 
cast iroa girders 50 fet'long, but aow limits them to a0 feet and then 
‘uses wrought iron. For amall spans almost invariably uses two girders 
‘with a baulk of wood between, under each rail; itis a convenient way of 
isposing of the material and ‘sound castings, and they are easily 
hhandied,, ‘They are being used at Penmaen Mawr, where there were 19 
spans of 85 feet each. “The timber forms cushion for the rail. In 
beyond the limits of cast irom girders considers that girders ‘of 
‘separate castings, with a tension rod along the bottom is as good a form as 
fany ; at considers that there is thf advantage in having the tension rod 
‘at an angle, that you can briog the tension of the wrought iron into 
#0 easily. When such a bridge is wanted on a large scale, the 
‘elevation might be divided.. ‘the joints ‘and fitted agea- 
rately, such a girder would be as secure as a solid ove, as in w. 
the contraction from is liable to be unequal. ‘Hastested compound 
girders without any bolts ad depending on the tension bar, and also with 
fat the tension bar but on the bolts, 
bars with 10 tons per square inch is qy'ysth of the 
comes back to its original state. The piston rods of ‘engines go on 
without being ied. Tevsion rods will not petmaneatly suffer as 
Joug ne the strain is within the limits of elasticity, With respect to the 
tension rods ia the Dee Bridge which acted at un angle, does not allow the 
objection that with dedection they might become slackened, but would 
undertake to break the tension bars by patting om a strain, and that the 
itders can bo eambered by them. Would use wrought iron girders over 
Spans where there was no limit as to expense or levels. Thinks that a bar 
‘of wrought iroa east into the bottom flange of a east iron girder might be 
‘oo intimate an aoion on account of the diferent rates of expansion of the 
tmetala; if, however, the proportion of east iron to wrought veas very lurge, 
it'would aot be of so much consequence, Tt is much the eame as bolting 
‘A wroaght iro bar to the bottom ange of «-girdor. Doss not consider 
that the vibration and impact to which railway bridges are subject srould 
Injure the bolts and rivets. Has observed one oF two instances when 
oscillation was prodaced on skew bridges when the road has not been ia 
ood order close to the bridge, aod one wheel came on to a solid 
‘when the other was oa soft ballast; generally now brings the two 
aware by means ofa wooden bank: Ja skew brilges, whea 
is prevented, both girders aro subject to the same vibration. ‘The dellec. 
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bridge causes the danger, siders experiments tf and a 





























advisable. An ordinary train weighs about five 
in length, Engives are abouta toa to a foot in 
iron girders preferable 

more elastic. Found 





top in the box girder in the Chalk Farm Bridge. 

facts would be very valuable, but any Jegislative enactment, with refer- 

fence to the construction of bridges which would hamper 

be very objectionable. Attaches. yery little importan 

considers it of Iitile eonseqaence for girders to be Inid 

without interposiog medium, Con i 
ss indeed, with 
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lar mixtares. Has: 


Fi 


ges tay increaso it to within half 
the levels the most sonvenient form of girder must sometimes 
preference fo the atiffest, Would not prove n girder with mare 
lo the greatest load. ‘Thinks dead weight a more self evident 
Ader, ut that the hydraulic pres sa very eonveneat 
ting the weight on one of the bottoot flanges produces, 
nga. inks Xt might bo deniable in gome instances to 
‘weights ia practice, Has known cases 
applied to ace fange asin railway practice, ‘Never 
off a girder. To proveng the girders getting out of 
perpendicular, makes the baulks supporting the rails fit tight between 
Birders, and connects the bottom flanges by the rods, 
served any’ injury arise to girders from being subjected to. permanent 
yeigtsfr alot oie, or to changes of temperature, | Would allow 
‘an railway bridges to deflect from the wth of an dock to the ‘th 
‘of au iach per foot linear. But the amount would depend on the\form of the 
fitter, Some Yorms admit of more deflections than others, Does not 
‘too much deflection in a railway beam, For the forms of girders 
adopts the large bottom flange, According to his present experience, 
‘would limit cast iron gitders in one piece to 45 feet long, but he ta 
maps go further. Would always prefer an arch if possible, Di 
‘east iron in flat girders at all times and in all spans. Would never use it 
if he could avoid it. Does not object so much to iron, but would 
not use that when it could be avoided. — Is not favourable to girders com. 
Dined of separate pieces. Would use the bowstring bridge for large spans, 
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girder before that of 





‘the other in skew bridges would produce oscillation to any injurions ex- 
Yent, When the roadway is good there is very little difference bet 
fen tee bei very ice between 





‘at restand that due to the we 
is 
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ar fallacy that th 
popalar fallacy ‘i 
above the top flange. pawn 
on the initial strain than the horizontal ones, ‘The initial strain ism 
te tes lee tuowt tec eeteal cosas thy bar'Se heal thee 
‘he bar, w rs the netoal ammo °: 3 
found the rate at which similar iron extends with certain 
square inch of section, tho strain on the bars due to the 
Known, ‘The higher the tie is put the leva increase of strain 
from the passing load. Has never knowo the tie slacken. Does wot eon 
sider that a wrought iron bar east into the bottom faage of a girder 
ool method, as 0 initial strain ean be pat on it. Tt by moans ; 
Weight, the bar was extended the of its leagth, there would 
strain oo it of 10 tons per aquare inch, but has never known them 
beyon hence the strais 
‘The east tron. would. break before th | 
above forms of trussed girder are the only ones that have bees adopted. 
Would have the pation of bridge Grmly woied to the girders aud 
sufficiently deep to prevent aay twisting jo the main girders, 
for the platform in the Arno bridge are. Sandwich girders, . Mr. 4 
‘son is using strips af wroaght iron, with timber between, for purlins (ae 
roofs, ‘They are very alll 4 
Thomas Cubitt, Bog. Bulider. 
sion of iroo; experiments by diff 
‘enults from siatlar makes of iron. 






























r 
‘ron in mixtures. Toes pot like a large proportion of hot 


‘one-fifth advantageous, Takes the 
‘aceldent come upon x girder, a 


eatest possible load 
sues that a8 ane 


of the breaking weight: but 'takes the breaking point 


erally taken, As a general rul 





‘would prove a girder 


than the greatest that could come opon it, and 





‘appearance under that load.” Actoal wei 
esting girders, Although, strict; 
bare by a girder when resting ch one 
ee Oe rtm: 3h bs elearning beng 
‘as possi ‘any sensible difference, 
taade it evirable fo constructs girder to carry 
‘ar come distance from the centre, i¢ might then be des 


it 6 the pref 
‘same load ca 


Tf eireum- 
's load on the 
sirable to cul- 


‘the strength of the girder; would certainly test it in that manner, 


‘eases have uot been suiiciently frequent to require a 
it, with his form 
torsion is inapy 
wything that” produces vibration and cast iron. 
3, but wooden sleepers to rupport the roadway. should mot 


cial pro- 
ef ide, 


is 
be 


‘as 1b press on the edge of the flanges of the girders, Does not 


‘consider that a moderate 


‘observed 
foo" Comiders tnt bo we ght ch 


“one, will permanently affect cast iro, 
epend on the length. In a gitder 20 fet long, 18 inches 

‘of an inch fo a foot. The delection must depend on 

form. About half the before-mentioned deflection would be allowed i 

lera of the inverted T-eection with a ¥é 


eight lft on girder wil ever injure it 
20 


that appronchi 
‘The deflection of « girde 


Has 
¢ avy effect except expansion and con- 


‘tthe top ofthe vertical web, ‘The length 
ceed are imited by what would insure a sound casting; at 
Tk to be 80 br 30 fer. "When giederp are requeed far 


preeent 
Spans beyond the nits of simple cast rom girders; would prefer not us 
fran At all," Would prefer ber or mtought iron, or both combi 


Fould apply wrought iroo to increase the tevacily of cast iron frawing, 
‘spans, assuming there 
iron ip the 


Tu lay 
id prefer’ ci 


work put t yer by a 
ttle Sheng uty 


‘hat the introduetion 
into the construction of bridges is the most ing 


ep dhe bas 


ates 
Heady tikes place exponen 
‘care and the improvements which have been introduced into riveting, 
joints may’be equal to the other parts of the structure. Does not 
can have any effect on well-roade rivetiog. 
bots but lke clamps, and hold the plates together 
on 


other; io that wanner the plates 


of 


tant 
elieves. that with ordi- 
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and strengthened atthe part it had broken 
considered that the strength was everyw 

The thickuess of the sides of the tubes 
‘comparative effect, The difference ,of 
tpply cast irn to the top of th tube: A 
‘much ander tho same wright as a similar 
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junction require heavy flangés. The Mill Wall m 
‘increased to six times its linear should be 36 times as 
and 216 as heavy. The bottom of the tube was considered as a 
the plates were lapped over to make the chain as strong as 
rivets were proportioned so that the section of the rivet to 
through equalled the section of the plate it connected. The 
‘strain of a rivet is as its tensile Cells were pat in the bottom 
‘the tube as being the most convenient way of getting sufliciest area of 
‘section of iron. at ag gett mane Thore are five 
ows of cella in the bottom of the tubs. "The bottom has great strength 0 
1 ire, as the wind, The sectional aren of the bottom is 
10'6. The area of the bottom is 608 square inches; 
area of the top 608 s inches. In the small experiments the 
always failed by buel » but the strength of plates to resist br 
‘varied as the cube of their thickness, and the top might: the 
large tube have been of the same aren as the bottom ; but as the top. 
always been the part to fuil, and the data for calculating the resistance 
‘compression were not so complete as those for the resistance to tension, 
Jittke was added to the top; 12 tons to the square inch is as mach com~ 
Pression as wrought i van be safely subjected to, At 10 tons 
‘square inch most iron begins to be ly altered in shape, ‘The 
experiments were made before February, 1846, ‘The 
iment yas made in April, 1847. ‘The sides of the tube were 
Agen aedepiny empeeape error 
2 feet two pair of angle irons were placed. Ince 10 
ras top ty bation of tse tabe, son lnvias ant 
pillar, to Keep the top and botiom apart, ‘Te si 
pillars appear to give suficient rigidity, ma the 
ave never enue the eat alteration of shape For 
feet from each end vertical plates have been to strengthen 
‘where the strain was considered greatest. At 
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teria of Sear. ‘he aly 


after a 
‘the makes for it. Has found great va- 
salar meal, Thinks Gat the breaking walt of © 
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‘breaking weight of a large casting. 
present the Great 
Sesgy nips aa cireass oe pomp tat sage 

, a8 mixtures are stronger than sing! 
strom fo Ge stronger than Tho batt ron. World 
‘ixetimes the greatest load. Proves 
times the greatest load likely to coine upon it or half 
ight. Proves girders citber with the hydraulic press or 
atrikeshom while the weight is on with a large wooden 
consider a girder would bear so much weight if applied 
asif applied a te to: prefers loading the dt at 
jers the proportions he adopts as suficent to 
‘hen tated girders with the aud on the 
ange, st swe girder for uch Tin of way, and supers the 
hearers, Considers any clastic eubstance between the rll 

“east iron girders of advantage in preventing shocks. 

Tr ialy that riers woul norte tn cecton ter a length of 
“Would not like a girder of 40 feet span to deflect more than } 
by those he is putting ap will not deflect half that amount. Observes 
‘of gitders when testing them. Adopts Mr. Hodgkinson’s 
‘of girder, but makes the top flange rather larger, to give lateral stif- 
Fould ‘not alike to go beyond 50 feet for the length of simple cast 
Beyond that span would adopt timber, wrought iron, or the 
ng big, Tia crowed spans of 100 fat by Smber bridges and by 
‘ron ‘Considers a bowsixing girder with a cast iron bow 
iron tie a very good combination of wrought and cast iron, 
wonght ion or timber, "Would ute an arch of ction 
‘with respect to expense or levels. Does not cousider the ime 
HPaot and vation to wbich relvay bridges ave subjected sucient to Injre 
sjoints and rivets. In wrought iron hollow girders take the dept at 
‘of the: span, Subjects them to the same proof e8 cast 
‘Does not observe that they acquire any permanent set. Has put 
up at Dencaster of 70 feet span. Has found no difference between 
bby a weight at rest on a girder and that due to the 
At a volocity over it. Considers the greateat weights rane 
to be engines, they weigh 25 and 50 tons. Something 
the weight of the enffine is on the driving wheels, Has 
fora viaduct near Welwyn, on the Great Northern Railway, brick 
to iron girders. Approves of the wrought iron girders used ‘in the 

‘spans.on the Blackwall Railway. If kept painted they will last for 
Aine ; in gome enses, 10 prevent torsion, a cross piece of cast iron be 
‘topsof two girders is advantageos. 
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SUPPLY OF WATER TO THE METROPOLIS. , 


We promiseil to give an account of the different projects which 
enor before the publi for the supply af the mustroplis with 
‘water, of ‘quality and in larger quantities than the su 
“Bow given, | There are five schemes=-nimely, et. ‘The Henle 
Bad. he Mapledurham; rd. ‘The Watford; ath. The Wands 
, oth. The n 
‘regard to the Henley and Mapledurham sch 






there 


‘been issued a very able report made by Mr, James Walker, 
‘eminent engineer, and Mr. Stephen William Leach, the en 
yoer and fo the ition of the City of London; 


é valushle zepars on the Watford echeme has just bees 
E 8. C, Homersham, the engineer to the Watford Com- 








j.under such an ill-advised 

to have been drawn with 

shown in the geting-up of 
its great 


It Mppears to us that it 
‘mons to appoint a select Cc 
the different schemes that 
Bills to be brought in for 
report to the House which 
‘the supply for the whole of 
of the vemos, whether it will 
the North of the Thames Westw 
City and Eastward, and another for the 
thus dividing the supply, there wll not be that 

ies from one portion of 
in Messrs. Walker and Leach's report, 

Looking at the whole of the case impartially, we cannot see why 
the somone ecpenent ‘of forming the New River cut, and all the 
works connected with that Company, should be lost to the Eats 
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8 supply might be obtaingdl from the’ New River hend at Chad 

and the river Lea above Tottenham, quite equal to the supply to 
be taken from the ‘Thames st Henley or Maplodurham. "fo do 
this, it will be necessary to obtain powers to divert. the 5 
from the land and houses on each side of the cut, and prevent 

river from contaminated. By adopting this scheme, ono 
fourth of the supply of the metropolis it he confined to the 
City and the district; and this would be done without 
affecting tho river Thames.—If this be granted, the consideration 





will next be which of the three schemes, the 
durham, or the Watford, is 
Western district of the metrop. 
ern side of the river Thames, 
schemes, ‘The former is put forward with the view of taking the 
water from the Thames above Kingston, and beyond the influence 
of the tide; and the Intter to’ take its supply from the 
‘Wandle just before the water ir discharged into the tver Thames; 
and as the discharge is within the influence of the tide, the with- 
Arawal of the water from that part of the Thames (at Wands- 
worth) cannot much affect the river, particularly if the supply be 
‘confined to the Southern districts. 
Having said thus much, we shall now proceed to describe the 
rzis af the several schemes, For the Henley and the Maple 
‘works, we cannot ter than give the valuable report of 
Me. James Walker ana Mr neck. 


No. L—The Heniey Works, 


‘The Geet in point of date is the Henley schemey notices for which 
wore given in the last aession of parliament, but the bill was lost upon the 
second reading in the Commons, after a debate of some length. As 
modifications ave since been made we shall confine our description to the 
plan now proposed and depsited, 

Ht commences hy an aqueduct which branches off from 
near Mednunham Abbey, or about four wiles below 


fenley, the Maple- 
eat for supplying’ the. North 














Aaige ion, mn axing fu 

‘over Vauxhll-brbe tothe wath 

and supply the mains and 
‘whose works are 


‘ity supposed to be required for 
Uropoln ie tated toe at leat 


i. 
The ol of the jueduct as far as Drayton is to 
wien hoe is surpur tf dad ‘Thimes ato the Grand Danclon Con an 
into a reservoir at Paddington, 88 feet above high water, whence it 

‘into the sewers of London for the pur 


‘Works for bringing water from Henley to London, 
perch einin a lowaee «. £1,000,000 


1,000,000 
62,000,000 


cluding compensation to mill 
‘Cost of plant for distribution, in addition to the 


plant of existing companies .. «+ 


And the annual expense as under: — 
Rentcharge, as compensation to proprietors of ex- 
iting spin % teas sn) we S1R7,B00 
Cost of distribution, independently of interest of 
capital for plant’... we ve as 100,000 


No, I.—The Mapledurham Scheme. 
ie that ag Mattonelah Ter’ Bupply Company, whic as been 
essrs. 


inham proposed level. An 
Ht Gonney the water fom Ma 
100 acres, and 





ass 
of pipes would add. materia 
Gh the sume pipes wo 

of the quantity. 


seventeen 
Henley, Reading, Wargrave, and 30 in 

other side of the question, it ts to-be noticed: that the Loddon 
join the Thames below Mapledurham and above Medaunbam, 

We propose therefore to calculate on the 

salons per twenty-four hour sated by th Henley projet which i exes 
sive of their taking an equal quantity (except in times of drought) for sewer 
‘age, as has been stated. ita 


‘the abstraction 
by. Ae ep Ty 
it was ouly 248,000,000 





"heen made with great carey 
the report enumerates the locks and weirs, and specifies the depths 
sto tila er ‘Te then procets to wpeak of tho depodit) 
diminished water would have the to increase of 
eiglement of deport in all the periods, but we think it would 
"i 48 the water is Clear daring the times of short water 
‘nal e matter which we an to quantity, and the 
48 to effet will apply to the reduction of dept in the 
‘some of which are, like the for 


jon were removed ; for although these shoals impede the 


“barges they assist in iting. the water over them and up to 

from falling lower, which is one of the eauses of their not hav 

ttmoved by yu. in this cte, therefore the river water, which 

R icons ore the tide, a valoable, both mt renpects geting 


‘shoals and keeping up the water upon the ‘Teddington lock si 
‘calctlated that the effect of abstracting 100,000,000 gallons 
‘to lower the at the lock and for'n di 


Mownwards: 


ovel of 11 


or 
-eufficient depth there, removing als 40 as to enable the 
‘more freely upto the propoted lock, and deepening the river 
‘of water would be compensated for, and the 
mes Improved by the greater quantity of tidal water 
bat every tide. 

‘the Teddington lock to near Kingston, as above recam- 
grounds near it would empty into 
, which would, itis considered, be an improveroent 
near it, ‘The snggestion for the remoxal of 
sboals is not mew ; all that fs meant to be said is, 

abstraction for waterworks will inerease the necessity fo 

bvered bere hat dhe eos oft iver batwenn Teddington 

very little affected! by he sluggish current in times of 

but is chiefly duc to the influence of land freshes, during which the 

ge is from four to six times greater. ‘Leach made the quantity 
‘during the flood in 1848, 1,600,000,000; the Henley abstrac- 

200,000,000 would therefore still form a considerable proportion 

i) of the whole discharge even in times of flood. If it be asked 

if the above improvements, by taking down Teddington lock, were 

and the whole of the-river water at the same time preserved, matters 
ole tier, our answer would be inthe afirmative; Dit i's not 
: sight ie abject of am ample supply of good water is a very 
and that if it can be shown that London is not so supplied at 

rauld he by either of the two plans under cousideratio 

avigation would suifer would be but small if 

‘wo have referred to were adopied:; and we can- 

19 were promoting the water supply would be 
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tendency will be to follow the example 

‘to silence the complaints of their customers as to the 
‘now furnished. 
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‘This project has for its object the taking of the 
direct few tho bowtla of the, earthy tout : 
‘o overflow into the rivers to be contaminated, or to be 
into the sea, From ents made in 1 
[aaa corel an Baer eal Bi 
a wel ey 

eet deep, with four B-inch rlngeto the depth of 150 foe, 
‘upwards of 1,800,000 ‘day, which clearly 
by hore extended works, an immense surly ‘might 

fr. Stephenson proposed to sink wells to the. depth, of 1 
and lift the water so about 50 feet above the surface ‘of the Mea- 
dows; and then to convey the water, hy menu 


‘a brick eu 
Ariven through the hills between Edgeware ani 


Ed 
Seed 
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EH 


whey, to a 
on the north of Kigeware, where a large reservoir was to be formed 
tuzective tho water, Wigach Ht pas tabe-eanvéyadl by means of large 
iron pipes, along the turnpike-road to a hill near Westend 
where distiibuting reservoirs were to be formed on theo 

levels (the highest about 180 feetabove Trinity high-water maxk), 
and thence the water was to be conveyed, by means of iron muini 
to saiterent parts ofthe metropalis ‘These reservoirs were ol 
‘sufficient elovation to supply is. For 
supplying the high ground about 

was to lift the water from the inost 

it up to a higher reservegr. By this plan 

excepting for Hi L seas only. to 

‘the Ievel of Bushey Hull Meadows. ‘The total length of 

the culvert, and main pipes from the wells at 

wware-road, corner of Ondord-street ‘was between 16 and 

‘This plan, in our estimation, was more economical than the one 
now proposed by Mr. Homersham, 

Mr, Homersham proposes to lift the water fronr the well to be 
sunk it Bushey Hall Meadows, and co by iron pipes to two 
reservoirs to be constructed at three miles distance, on Stanmore 
Heath, at an elevation of 390 feet above Trinity high-water, the 
water ‘having to be lifted 200 feet above the Meadows, At Stan- 
more the two reservoirs were to contain collectively 70 millions 
of gallons. ‘The water is to be then conveyed from these reser- 
voirs, by iron mains, along the turnpilk tw another reservoir 

to hold 26 million to be formed ‘at Child's-hill, near 
spstead, 302 feet ‘high-water, and from it « 

main is to’ convey ithe water along the Finchley-road to 

stroet and thence the water ist be distribute’ by: branch 

to various parts of London. The reservoir at Child’s-bill 

mands a district a lent 110 feet above of 
pany, er at 

aa drat OF a0) taste 


mt 
mm “Trinity 
su] Ham ‘Eists ‘Hi yd-} 
Siri tope ites hod eaeige e 
formed, iy distributing the 
yrs oy can he supplied from the mains at ofthe 
aici ioe werkt a progowed Leip 
nh, 
70 gallons daily, and leave {}-maillien gallons for wholesale sone 
‘The cost of ing these works Mr, Homersham 


forming estimates 
and the annual ‘at 16,7251, whieh ineludes: 
aed und the wear and tear of 


‘Oxford 
‘mains 
od 
larrow, 


lary 
‘com~ 
to 
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which 








rat. 
No. V.i—The Wandle Project 
from the river Wandle, at the head 
is: into the river 
Se fc memcton tote: troet on 


oe 


from 
drain Into ‘the river Wandle, nnd also to 
from the different mills: by this: means.the: 
‘not be contaminated by Tt is 
‘of the Wandle is from the chalk formation, 
ee ee ee 


WATER FROM THE CHALK FORMATION. 


S1,—In the December number of your excellent Journal, I en~ 
deavoitred to show that the lowering of the water-level ‘of the 
richer Agente grag 
‘with the Urtaxn chall, and not 
‘chalk hills surrounding London 
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